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Many interesting phases of engineering, operating and business problems in 
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rendering service to mankind by electricity are presented 
in articles in this issue: 
, 
“Vitreous Enameling in Electric Furnaces” 
By ].L. McK. Yardley 
“Selective Overload Protection in Europe”’ 
i From E. Vedovelli 
, 
? 
“‘Power-Factor Correction with Loaded Synchronous Motors” 
, By Clifford W. Bates 
; 
: “Relative Air Density in High-Voltage Testing” 
s By E. D. Doyle 
: 


“Mortgage and Trust Agreements for Electric Utilities” 
From N.E.L.A. Committee, WV.C. Lang, Chairman 


“Electricity on the Farm—A Bibliography” 
os a 


There are in addition many shorter articles covering a wide range: 


“Coal Washing Increases Plant Economy,” By 4. 7. Hutchins 
“Preventing Theft of Electric Service,” By Ralph Pittman : 





‘Finding the Electric Tool Market” “Purifying Transformer Oil” ‘An Experience in Simplification” 
| ‘Maintaining Equipment” 


Extracts from an Operating Code md 
” (“Testing Overspeed Devices” 


igest of the World’s Electrical Literature The Week's News and Review of Business Conditions 
Monthly Research Section 
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Electrical World Barometer of the Electrical Industry Stays Well Above Normal for June 
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The Romance of 
Electricity 


meyS NATION after nation has 
swung through the orbit of 
g} time and passed on, it has 
invariably stamped an impression of its 





art, thought, government or morals on 
history’s pages. Greece left her glori- 
fied art enshrined in the Acropolis — a 
temple dedicated to Athene the beauti- 
ful. Rome became renowned for her 
establishment of law and order. The 
world then slumbered through the Dark 
Ages until the Renaissance, with its re- 
vival of art and literature. The centuries 
following witnessed aggressive geographi- 
cal exploration, making the world far 
vaster. But the nation in which will be 
epitomized the great progress of civili- 
zation in the twentieth century will be 
America! 

What will be the outstanding feature 
when some future Wells endeavors with 
a discerning and critical mind to set 
down what our own age has added to the 
ethnological stages of man’s develop- 
ment? What beneficent revolutionary 
achievement will he ascribe to America? 
Will it not be the conception and initial 


development of electricity as a means of 


emancipating man from the necessity of 
ceaseless hard physical work? The future 
Wells will see this tremendous event in its 
true romantic light by his ability to view 
it in historical perspective. He will be 
able to set forth the miracle to which the 
men of today are so close that they do not 
grasp it. 

None the less, the romance of elec- 
tricity is already with us. It is here for 
those who will stop to analyze the won- 
derful advance America has made during 
the past twenty years. The electrical in- 
dustry will greatly benefit from the pres- 
entation of this romantic side of elec- 
tricity. Because it is a story of vast appeal 
to human interest, it will go far in assist- 
ing utilities in their public relations 
policies. 

More stress should be laid upon the 
value of the service and less upon argu- 
ments over its cost. In the past too many 
engineering details have been flung be- 
fore the public when the social and 
romantic features of this divinely given 


energy should have been depicted. Why 
not appeal to the poetry in mankind as 
well as to the prose? 




















Arthur W. 
Thompson 


A far-seeing utility 
executive who is plan- 
ning for the future 
power needs of the Pitts- 
burgh industrial district. 


GGRESSIVE, capable, equipped 

with wide experience and plan- 
ning with vision, Arthur W. Thomp- 
son well fits the job as chief ex- 
ecutive of the group of _ utility 
companies furnishing 
power, gas, street railway service 
and steam heating for Pittsburgh 
and its surrounding territory. 

His training as an engineer, edu- 
cator, railroad executive and fed- 
eral executive has given him the per- 
spective, experience and judgment 
adequately to plan for the needs of 
one of the greatest industrial 
regions in this country, and the poli- 
cies followed since he has directed 
the work of the utilities in the dis- 
trict give complete evidence of the 
value of his thoughts‘ and efforts. 

Mr. Thompson was born at Erie, 
Pa., May 8, 1875, and attended Alle- 
gheny College, graduating as a civil 
engineer in 1897. After finishing 
his college course, he became tran- 








light and-* 





sitman at Pittsburgh for Wilkins & 
Davison and in 1898 entered the em- 
ploy of the Pittsburgh & Lake Erie 
Railroad as instrument man. In 
1899 he took charge of a surveying 
party for the Baltimore & Ohio 
Railroad at Pittsburgh, became as- 
sistant division engineer in 1900, divi- 
sion engineer at Cumberland in 1901 
and at Pittsburgh in 1902. In 1903 
he was chosen superintendent at 
Cumberland and at Wheeling in 1904. 

In 1907 Mr. Thompson was ad- 
vanced to chief engineer of mainte- 
nance of way of the Baltimore & 
Ohio Railroad and in April, 1910, 
to chief engineer. In December of 
the same year he was made general 
manager and in April, 1912, was 
elected third vice-president of the 
Baltimore & Ohio Railroad in charge 
of operation and later became vice- 
president in charge of traffic and 
commercial development. 

Mr. Thompson came to Pittsburgh 


Feb. 1, 1919, as president of the 
Philadelphia Company and its affili- 
ated corporations and has_ been 
active in all developments under- 
taken for the good of the district. 
It was due to Mr. Thompson’s 
aggressive efforts that the great new 
Colfax power plant of the Duquesne 
Light Company was erected to an- 
ticipate the electric power needs of 
the Pittsburgh district and provide 
abundant cheap electric power. Mr. 
Thompson has also worked out a 
plan for the reorganization of the 
Pittsburgh Railways Company, 
which has been in the hands of the 
receivers, by means of which he 
hopes to afford Pittsburgh and en- 
virons better street railway service. 
He was given an honorary degree 
of Doctor of Laws by the University 
of Pittsburgh and St. John’s College 
of Annapolis, Md. He is also presi- 
dent of the board of trustees of 
Allegheny College, Meadville, Pa. 











Electrical World, August 18, 1923 


Volume 82 


Editorial Comment | 


—s 


Number 7 





Public Pressure 
for Superpower 


HE continuous appearance in the daily and popular 

press of articles and arguments regarding super- 
power is having its effect on the public mind. Possibil- 
ities of vast economy are painted, often in colors too 
glowing, by the uninformed popular writer. The most 
hopeful dream of widespread conservation of natural 
resources is pictured as about to come true through 
general interconnection. All of this is resulting in 
increased pressure from the public on the electrical 
industry to bring about the realization of the proph- 
ecies. On the other hand, it is also one of those matters 
of public interest upon which politicians may appeal to 
popular prejudice and where they may find a field for 
urging government development. 

An article in the Chicago Sunday Tribune for Aug. 
5, 1923, brings to a sharp focus some of the popular 
ideas. A nation-wide superpower plan is proposed, built 
on the idea of nation-wide—even continent-wide—rain- 
fall. It is the superpower idea carried to its ultimate 
—to its extreme. There will doubtless be many similar 
popular articles built around the plan recently proposed 
by Frank G. Baum. 

The point for the industry to take to heart is three- 
fold: (1) The increasing public interest in super- 
power systems means increased pressure to have the 
idea made a reality. (2) At the same time this offers 
opportunity for the electrical industry to capitalize on 
the public interest and gain its support in its present 
attempts at wider interconnection, even if the final an- 
swer is not yet entirely apparent. (3) The industry 
should take active and definite steps to see that super- 
power is interpreted in its practical possibilities to the 
public so that there will be no violent reaction when 
reality does not satisfy false hopes. 


A Question 
of Names 


ONG association with a company name unquestionably 

tends to vitalize the corporate personality and to 
provide a background of achievement for executives and 
employees, but in some quarters the point has lately been 
raised whether it would not in many cases be greatly 
to the advantage of the industry if company names 
should be simplified, or broadened. Thus, it has been 
suggested that in place of the name “Jonesburg Elec- 
tric Light Company” or “Smithtown Electric Illuminat- 
ing Company” or “Brownsville Electric Light, Heat & 
Power Corporation,” the simpler corporate designation 
“Jonesville Electric Company” be used, or, what is per- 
haps more significant and in keeping with the times, 
“Smithville Electric Service Company.” 

“hose who approve such a change believe that the 
advertising and good-will values of the broader name 


would quickly offset any prestige of long association, 
driving home to the public the idea of a local concern 
constantly seeking to serve it electrically in every pos- 


sible manner. The term “Smithville Electric Service 
Company” has been urged before and has much to 
commend it. Certainly such names as the “Jonestown 
Consolidated Electric Railway, Light & Power Com- 
pany” or the “Bingville Gas & Edison Electric Light 
Company” have much to answer for if only in increased 
clerical costs all along the line. Some of these longer 
names are doubtless successors of shorter ones, 
brought about by reorganization, change of management 
or other temporary cause. But with the evident advan- 
tages of the shorter and better name, it would be inter- 
esting to the industry to have some of the “old-timers” 
come forward and show cause why this measure of 
linguistic simplicity may not be attained at small cost 
by changing long-winded corporate names of venerable 
history but of expensive upkeep! 





Greater Service 
from Credit Men 


ETWEEN the lines of the papers and addresses 

presented at last week’s “Silver Jubilee” convention 
of the National Electrical Credit Association ran a very 
evident purpose to serve the industry more broadly and 
more deeply. Credit men are by occupation responsible 
citizens of the electrical commonwealth. With accept- 
ance of responsibility often goes a measure of con- 
servatism unfelt before; but in this membership it is 
gratifying to see that as the weight of decisions in- 
creases, new desires to help in the constructive develop- 
ment of the industry are manifested. How can this 
be realized? 

Passing on risks is but a part of the credit officer’s 
duty. The representatives of leading manufacturing 
and jobbing houses who met at Boston saw opportu- 
nities for closer co-operation with sales departments in 
planning the terms of campaigns. They marked the 
possibilities of a new day in relations with contractor- 
dealers, a day in which the business experience and 
knowledge of the trained credit man might be more 
fully placed at the disposal of the borrower to help 
stabilize business methods, to improve accounting and 
better to control purchasing. They noted the benefits 
of more prompt, accurate and thorough analyses of 
operations among electrical retailers and the advan- 
tages of regular and more frequent reports. These are 
ways in which the progressive credit men are seeking to 
broaden their usefulness, but to be successful the sup- 
port of executives in backing up sound policies is abso- 
lutely essential. 

A profitable volume of sales means a volume of busi- 
ness handled along proper lines of account settlement, 
and executives should insist upon team play between 
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sales and credit departments even at the sacrifice of 
temporary totals. The pooling of credit information 
through “moral risk clubs” or their equivalent is help- 
ing materially to prevent the pyramiding of orders and 
the doing of business upon a so-called “off and on” 
basis. The educational potency of a good credit man- 
ager in the electrical trade is still far from realized 
by many of the weaker organizations seeking accom- 
modation, and the closer such concerns work with credit 
men of standing, the sounder their business methods 
are sure to become. It is for the industry to capitalize 
the services of its credit personnel more and more 
effectively through increased drafting of such abilities 
on behalf of the common welfare. 








Help in Compilation of Experiences 
with Parallels 


PRAISEWORTHY task has been undertaken by the 

N. E. L. A. as a part of its work in inductive co- 
ordination—it is the compilation of experiences with 
power and communication parallels. This work is being 
conducted through the medium of the geographical sec- 
tions or corresponding organizations. 

When operating companies receive questionnaires on 
this subject they may unknowingly be doing themselves 
a good turn, and they will certainly help the industry 
as a whole, if they take real pains to catch the spirit of 
the questionnaire and answer it accordingly. The pur- 
pose is to ascertain the nature of parallels that exist 
and give no trouble, and also of those that are causing 
trouble, regardless of who may be responsible. Every 
engineer who gives the subject much attention will 
recognize that the compilation will be worthless unless 
all contributing conditions are reported, such as length 
of parallels, separation, voltage and frequency of power 
lines, nature of interference preventives, existence of 
unsuitably installed power or telephone equipment, 
existence or production of troublesome harmonics and 
their cause. If the questionnaire does not ask all the 
necessary leading questions, every company will be con- 
ferring a lasting favor on the industry if it will supple- 
ment the requested answers by sidelights on the 
situation. 





Co-operate with the 
Architects 


OST persons leave details of house design to the 

architect, and this is particularly true of the elec- 
trical features. Yet the time to give thought to the 
electrical installation is when house plans are being 
made, because inertia and cost combine to maintain the 
status quo of a home after its completion. The home 
owner usually says, “Wait until we build a new home,” 
or, “Well, we can get along all right without it, I guess,” 
when the wife or the maid suggests new installations 
or changes in existing arrangements. 

The obtaining of a convenient and adequate electrical 
installation in a home requires the concentrated and 
co-operative work of several agencies. The central- 
station company, the home owner, the architect, the 
electrical manufacturer and the electrical contractor 
are all interested in the achievement of success. The 
problem is to bring about co-operative work to obtain 
the desired results, and from many standpoints the 
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central station is the best agency to take direct steps to 
bring about efficient co-operation. 

The most necessary thing is to insure the co-operation 
of the architects because they afford direct contact with 
the home owner, and the desire of the home owner to 
reduce costs and the almost universal lack of knowledge 
of the electrical equipment now available for homes 
have a tendency to cause the architects to sacrifice 
immediately the electrical features of the installation. 
Too frequently—and unfortunately—the short-sighted 
electrical contractor will suggest ways to cut the elec- 
trical cost even if the architect has laid out a good in- 
stallation. But a well-informed architect would not 
permit such a change. 

Every possible means for bringing illuminating engi- 
neers and appliance men into closer contact with archi- 
tects should be utilized, for all can learn something of 
value from the resulting discussions. Even if nothing 
tangible results except personal acquaintanceship and 
mutual understanding, the mingling will be: worth 
while. The possibilities of this type of development 
should not be left to chance, but should inspire studied 
and active efforts by central-station commercial 
organizations. 





The Struggle for Economy 
in Steam-Power-Plant Practice 


OW to design and build high-load-factor plants to 

operate with maximum thermal efficiency is indeed 
a subject of controversy and for study. Designers 
are dividing themselves, into “schools” which are build- 
ing stations that differ radically in the methods pro- 
posed for securing the desired result. Cost is admit- 
tedly the deciding element in each situation, but all 
concede that sufficient data are not available to decide 
the relative merits of the proposed installations from a 
thermal standpoint, and relative costs are still more dif- 
ficult to predict. Hence arises the need for study to 
which allusion has been made. 

For one thing, high steam pressures are being used, 
in two principal ways: (1) Using an initial steam pres- 
sure of about 550 lb. and a temperature of around 725 
deg., the steam goes through a high-pressure cylinder 
of a cross-compound or tandem-compound turbine and 
then exhausts into a reheater where the temperature 
is increased until superheat is obtained, and then the 
steam goes into the low-pressure cylinder at 100 lb. 
pressure. Even two low-pressure cylinders are used in 
some installations, the second cylinder working under 
vacuum conditions. (2) Using an initial steam pres- 
sure of 1,000 lb. to 1,200 lb. at a temperature of about 
725 deg., the steam operates a small high-pressure tur- 
bine and then exhausts through some kind of a water 
separator at about 300 lb. pressure into the ordinary 
type of turbine. 

Stoker firing and pulverized-fuel firing for boiler 
plants have their respective advocates, with the result 
of innovations in furnace construction and boiler ar- 
rangements. Incidentally, the keen competition in this 
fuel question has brought about intensive studies of com- 
bustion-chamber and boiler arrangements that will ulti- 
mately result in improved operation independently of 
the type of firing used. 

Main-unit bleeding for heating feed water in a regeli- 
erative-cycle scheme is now considered a practicable 
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nrocedure, and the relative merits and costs of two, 
three and even four-stage bleeding will soon be de- 
termined. In addition, superheaters, economizers, 
evaporators and automatic combustion-control equip- 
ment are contending with renewed zest for a more 
prominent position in the installations. 

These advanced practices, which are seen here, there 
and everywhere on all sides, are occurring in the face 
of past experiences which indicate that a five-year 
period sees obsolescence in many practices, schemes of 
arrangement and types of equipment. Such develop- 
ments are thought warranted in the light of the thermal 
gains and money gains which study indicates are 
probable. 

The light and power industry is under a tremendous 
obligation to the engineers and companies that are 
wagering their reputations and money on the success 
of the stations now building which incorporate these 
radical changes in practice. But the fact remains that 
these plants are yet to be proved, and a widespread 
adoption of the several schemes is unwarranted until 
actual data are obtained whereby the influence of load 
factor, the added increment of investment required and 
the operating reliability can be accurately determined. 





One Useful Field for the 
Automatic Substation 


OONER or later a growing distribution system 

reaches the midway position where it is difficult to 
decide what is the next and most economical step in 
acquiring increased capacity. Additional substations, 
particularly on the system which has had only one 
distribution point, are to be avoided as long as possible 
because they introduce new operating and expense prob- 
lems. On the other hand, if the distances over which 
energy must be carried mount up to several miles, there 
is a decided limit to the use that can be made of star- 
connected circuits and even of voltages higher than the 
ordinary ones for primary distribution. The time 
comes when additional substations must be established. 

This situation was reached in Peoria a year or more 
ago, and in last week’s issue there was a description 
of the way in which the Central Illinois Light Company 
met the problem by using 13,200-volt circuits to supply 
the new substation sites and employing automatic sub- 
stations to avoid the cost of attendance. The plan calls 
for the ultimate establishment of a series of loops 
around the territory served with substations connected 
to the loops. The future establishment of loops and 
substations will, of course, depend on the development 
of the load, but the way is left open to go as far as 
may prove necessary. 

The automatic substation for alternating-current 
service is rapidly spreading in the territories where the 
service demands are not so severe as in the large cities 
and where the question of the cost of substation opera- 
tion is a serious matter because the load development is 
on the border line between the old method of service 
[rom one point and the newer type of service from 
several points. This observation is not intended to 
inply that the field of the automatic substation is 
ited to such conditions, but merely to point out 
O1e of the situations in which automatic operation 
Sscoms to have a marked advantage—a field in which a 
considerable growth is taking place. 
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How Serious Is 
Ionization in Cables? 


ECENT reviews of experience with high-voltage 

cables and the offerings of cable manufacturers 
during the past year indicate several noteworthy steps 
in the gradual improvement of this important type of 
transmission conductor. With continued investigation 
of the properties of paper and compound, and with in- 
creasing attention to processes of manufacture and 
assembly, the thickness of cable insulation has been 
materially reduced without sacrifice of dielectric 
strength and at the same time with material reductions 
in dielectric loss and power factor. As a consequence 
the safe operating voltage is rising, 44-kv. and 66-kv. 
cables going into service and 132-kv. cables being seri- 
ously considered as permissible. 

It is interesting to note that this improvement, so far 
as the materials are concerned, is of necessity entirely 
due to empirical methods of study. The insulation is 
literally the life of a cable, yet the breakdown proc- 
esses of no type of insulation are as yet understood. 
Consequently cut-and-try methods are about the only 
ones available, and the cable stands out as a conspicuous 
case only because no other part of it causes any con- 
cern. This is not to say that the laws of cable insula- 
tion are not being studied. They are, and most vigor- 
ously, and much has been learned. But as long as there 
is uncertainty and difference of opinion among experts 
as to the nature of the losses in cables and the causes 
of breakdown improvements will come, not by analysis, 
but only by unguided experiment. 

One of the great uncertainties in cable operation at 
present is the importance of internal gaseous ioniza- 
tion. It is considered a serious menace and a limiting 
factor by American engineers, but in Europe it is 
regarded as a danger which can be avoided by care in 
manufacture. Indeed, if we may judge by a recent care- 
ful analysis of the whole question of cable losses by a 
well-known European'engineer, we in America have 
attributed to ionization losses which are to be accounted 
for by other well-known causes, and so are ascribing too 
much importance to a possible danger from which our 
best cables are probably as free as are theirs. The 
analysis referred to contains a careful review of all 
available data on ionization, hysteresis and conduction 
losses, and proposes a method of test for determining 
the presence or absence of ionization. This test is 
applied to a number of American data and furnishes the 
basis of the criticism. Making due allowance for certain 
well-known differences in the materials and require- 
ments of cables here and abroad, it appears at the 
moment that our friends on the other side have a little 
the edge on us in the matter of analysis and have dis- 
tinctly put it up to us to demonstrate in the matter of 
ionization. 

The evidence is by no means conclusive. There is 
no doubt that copious gaseous ionization in time will 
attack fibrous insulation. It appears from its nature 
and from its local occurrence in entrapped layers to be 
peculiarly likely to cause isolated regions of deteriora- 
tion, leading to increased conductivity and hot spots. 
But just how copious it must be, how long it must 
operate, how much these conditions are approached in 
the average cable, and whether the usual types of 
measurement do in reality show its presence, are ques- 
tions on which an authoritative utterance from this 
side would do much to clear the air. 
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Strain and Suspension Struc- 
tures for 132,000-Volt 
Line in Sweden 


HE 132,000-volt trunk line between 

Trollhattan and V&asteras, Sweden, is 
supported on steel-reinforced concrete struc- 
tures like that shown at the right. Some 
of the structures have concrete cross-beams 
and others structural steel, At intervals 
structural-steel towers like those shown 
above are used for strain towers or trans- 
positions. The cross-beam of the concrete 
structure is 57 ft. above the ground and 
the conductors are 20 ft. apart. One of 
the concrete poles was subjected to a right- 
angle pull of 7,600 lb. with a deflection of 
6.1 ft. without cracking or permanent set. 
By simply setting one pole in line with the § 
other two and extending the cross-beam 
space may be provided for six conductors. 
As the poles and circuits are now installed 
there is even room for a fourth conductor. 
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Power-Factor Correction with Loaded 
Synchronous Motors 


An Analysis Showing the Advantages of Using Synchronous Motors 
to Carry Additional System Loads—Determination of Variation in 
Reactive Component with Variation of Load on Synchronous Machines 


By CLIFFORD W. BATES 
Research Engineer Philadelphia Electric Company 


HE use of the loaded synchronous motor for 

power-factor correction offers opportunity 

for choice in regard to the results to be 

obtained. The improved power factor may 
be obtained by using the loaded motor in such a way 
as to cause reduced line current, allow additional load 
not included in the original motor load, or the same 
line current may exist—these variations being obtained 
by adjusting the motor excitation and its mechanical 
load so that the desired current 


is obtained with the motor power & = 
factor decided upon. It should o 
be noted that as the mechanical . - 
load of the motor and the elec- oi 
trical load of the rest ~f the e 

= 60 
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EFFECT OF ADDING A LOADED SYNCHRONOUS MOTOR OPERATING AT 80 PER CENT LEADING POWER FACTOR 


Fig. 1 (At Right)—Relation between in- Fig. 2 
ductive-load and resultant line power fac- 
tor for various sizes of loaded synchronous 
motors operating at 80 per cent leading 
power factor while carrying the load. 





system vary the power-factor conditions will change. 
Manufacturers in general rate synchronous motors 
for 80 per cent leading power factor so that leading 
current may be drawn from the line while the motor 
carries rated mechanical load. This practice results in 
giving the motor a greater torque overload capacity than 
it would have at the 100 per cent power-factor rating. 
In order to analyze conditions it is assumed that the 
Synchronous motors are to be operated at a fixed power 
factor and are to deliver rated mechanical output at 
this power factor. The power factors assumed are 80 
per cent leading and 100 per cent. The first does not 
involve a large decrease in the mechanical output as 
compared with 100 per cent and does give a very much 
increased correction effect. In fact, the correction is 
greater than that produced by the same size of machine 
when used entirely for correction purposes. The 100 
per cent power factor case shows the effect that would be 











Synchronous Motor Kw. 


(Top)—Relation between induc- 
tive-load power factor and size of syn- 
chronous motor operating at 80 per cent 
leading power factor for various values of 
resultant line power factor. 





produced by any non-inductive load in combination with 
an inductive load. 

The analysis was made by assuming synchronous 
motors of various rated power inputs (in kw.), M 
and N for 80 per cent and 100 per cent power factors 
respectively, in proportion to the power P (in kw.) of 
the inductive load to be compensated. The size of 
motor is expressed as M/P and N/P, the values used 
ranging from 0.1 to 1.0. The value of the resultant or 
line power factor was calculated 
for various values of the power 
factor of the inductive load for 
each motor size. It should be 
noted that the power of the motor 
is the motor input and that the 
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Fig. 3 (At Left)—Relation between in- 
ductive-load power factor and change of 
line current caused by adding various sizes 
of synchronous motors operating at 80 per 
cent leading power factor. 
motor is assumed to be operating at full load. If not 
operated at full load, the actual input of the motor is to 
be used wherever “size” or “rated load” is mentioned. 
The curves show the relations between the power factors, 
size of motor and change of line current, Figs. 1 to 3 
being for 80 per cent and Figs. 4 to 6 for 100 per cent 
operation. 

In Fig. 1 each curve shows the relation between the 
power factor of the previously existing inductive load 
and the resultant power factor due to the addition of a 
loaded synchronous motor operating at 80 per cent lead- 
ing power factor. Each curve represents a definite 
size of motor, which is expressed in terms of the ratio 
of the power input M (in kw.) to the power taken by 
the previously existing load, P. 

As an illustration of the method of application assume 
that an installation which takes 400 kw. at 60 per cent 
power factor is to be increased by the addition of a ma- 
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EFFECT OF ADDING A LOADED SYNCHRONOUS MOTOR OPERATING AT 100 PER CENT POWER FACTOR 


Fig. 4—Relation between inductive-load 
and resultant line power factors for various 
non-inductive loads operating at 100 per 
cent power factor. 


Fig. 5—Relation 


power factor. 


between 
power factor and magnitude of non-induc-} power factor and increase in line current 
tive load for various values of resultant line} caused by adding various amounts of non- 


inductive-load Fig. 6—Relation between inductive-load 


; inductive load. 





chine requiring 100 hp. This is equivalent to a motor 
output of 75 kw. or an approximate input of 80 kw. M/P 
is then 80/400 = 0.2. From the curve marked 0.2 it is 
seen that the power factor of the installation will be- 
come 71 per cent instead of 60 per cent if a synchronous 
motor is used which operates at 80 per cent leading 
power factor. 

Fig. 2 shows the same facts as Fig. 1, but in a dif- 
ferent way. Each curve shows the size of synchronous 
motor operating at 80 per cent leading power factor 
which is necessary to produce a fixed value of line 
power factor for various values of the power factor of 
the existing inductive load installations. For example, 
if it were desired to raise the power factor of a load 
of 400 kw. at 60 per cent lagging power factor to 80 
per cent, at the same time utilizing all the mechanical 
load available, the curves show that M/P will be about 
0.4, or the new motor will absorb 160 kw.—i.e., deliver 
about 200 hp.—if a synchronous motor operating at 
80 per cent leading power factor is used. 

It is interesting to note that if no additional power 
is to be utilized a 235-kva. condenser or equivalent 
would be necessary. Also, if a combined condenser for 
pewer-factor correction and an induction motor oper- 
ating at 60 per cent power factor is used for the 
















20 40 60 80 100 120 
Power Component 


additional power, their respective ratings would be 315 
kva. and 133 kw. It may also be noted that if a 
synchronous motor operating at 100 per cent power 
factor were used, its rating would be little over 300 
kw. These comparisons in general show that the 
loaded synchronous motor operating at a leading power 
factor affords the greatest power-factor compensation 
for a given size of machine. 

Fig. 3 shows the relative change in line current due 
to the installation of a loaded synchronous motor oper- 
ating at 80 per cent leading power factor. As shown 
by the curves, an increase in power delivered may result 
in a decreased line current if the power factor of the 
original load is quite low. In the example used in 
Figs. 1 and 2, where motors are considered which in- 
crease the power demand by 20 and 40 per cent and 
raise the power factor from 60 per cent to 71 and 80 
per cent, respectively, the line current is increased only 
1.5 per cent and 5.0 per cent by the respective motors. 

The same general relations are shown in Figs. 4 to 6 
for the synchronous motor operating at 100 per cent 
power factor. It should be noted that these relations 
apply to the addition of any unity-power-factor load. 

The analysis thus gives a set of curves which show 
almost at a glance the effect of increasing the load of 
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EFFECT OF MOTOR IMPEDANCE ON OPERATION 


Fig. 7—Variation of reactive component with mechanical load 


of synchronous motors at constant excitation, with 50 per cent 


motor impedance. 


Fig. 8—Variation of reactive component with mechanical load 
of synchronous motors at constant excitation, with 40 per cent 
impedance. 
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an installation by loaded synchronous motors operating 
at a leading power factor or by adding any sort of non- 
inductive load. The curves bring out very definitely 
the advantage from the central-station standpoint of 
making additions to the equipment by synchronous 
machinery when the load is steady enough and required 
in large enough units to warrant the somewhat in- 
creased attendance and first cost. 


VARIATION OF REACTIVE COMPONENT 


In investigating the power-factor correction which 
may be obtained by the addition of loaded synchronous 
motors to a load consisting mainly of induction motors, 
it is important to consider the effect of variation of the 
mechanical load on the motor, other conditions such as 
excitation being constant, on the reactive component 
delivered by the synchronous motor, as this has in turn 
a very appreciable effect on the line power factor. 

An investigation of this variation has been made, the 
results of which expressed in a very general way are 
given in Figs. 7 and 8, which are identical except for 
the use of different values of the motor impedance. The 
figures show primarily the relation between the reactive 





Fig. 7 Fig. 8 
BRE his Oooh dic wis ead 0 Kae Re oe a ee 50 40 
PO RID nn Wik wee bt bine we pakee eas RKC Oe 136 128 
Power component, full load. ....e.wccccsvess 80 80 
Reactive component, full load............... 60 60 
Power component, half load. .........ccceee 40 40 
Reactive component. half load ............. 69 68 
Bg Re ee re ee S 80 78 
Power SGGtOr, TORE Msc cc cwcecesceecccavy 50 51 
Power component, no load......... eae ae 0 0 
Reactive component, no load................ 72 70 


and power components of the motor current (expressed 
as percentages of rated current) for several constant 
values of the motor excitation, which is expressed in 
terms of the induced motor voltage. This relation is 
shown by the flatter of the two sets of curves, which 
is marked with values of the motor voltage expressed as 
a percentage of line voltage. The other set of curves 
marked “Motor Current” shows the resultant of the 
reactive and power components; i.e., the total current. 
Values of the motor power factor are indicated on the 
100 per cent current line by short radial lines. 

To show the application of the figures, suppose that 
a motor having 50 per cent impedance is operating at 
rated load current with 80 per cent power factor. By 
locating the 80 per cent power factor point on the 100 
per cent current line of Fig. 7 and following the 
vertical and horizontal lines to the corresponding scales 
it is found that the reactive and power components of 
the current are 60 and 80 per cent, respectively. Also 
by noting the position of this point with reference to 
the motor voltage curves, it is seen that the excitation 
must correspond to approximately 136 per cent of line 
voltage, 

Now, if the mechanical load falls to half its original 
value, or 40 per cent, the excitation remaining the same 
as before, the new conditions are found by locating 
the 136 per cent voltage point on the 40 per cent power 
component line. It is found that the reactive component 
is about 69 per cent, the total current 80 per cent and 
the power factor 50 per cent. Similarly, if all mechan- 
ical load is dropped, the reactive component becomes 
slightly over 72 per cent of the motor rating. 

The curves given in Fig. 8 for a motor having 40 
per cent impedance are included mainly to show that 
an exact knowledge of the motor impedance is not neces- 
sary. Most motors have an impedance ranging from 
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40 per cent to 55 or 60 per cent with an average equal 
to 50 per cent or slightly less. The error caused by 
considering all synchronous motors to have 50 per cent 
impedance may be seen by comparing the results 
obtained from Fig. 8, corresponding to 40 per cent 
impedance, with the previous values, corresponding to 
50 per cent. They areas given in the accompanying table. 

It is seen that the results are almost identical so far 
as the correction effect is concerned. The excitation 
required is, however, higher with the motor of higher 
impedance. 

It should be noted that the effect of resistance drop, 
which is always small, has been neglected, and also 
that the condition of absolute no-load power component 
cannot be attained owing to the mechanical losses. 





Changes in Procedure that Will Bring 


Mutual Benefits 


EVERAL conditions and practices have prevailed 

in the letting of electrical contracts that have been 
unfair to the contractor and costly to the owner, Charles 
L. Eidlitz, commissioner of the Electrical Contractors’ 
Association of Greater New York, recently declared. 
Among these objectionable conditions are: (a) The 
requirement that unit prices for additions and deduc- 
tions be quoted; (b) the furnishing of insufficient 
plans; (c) the failure to state local requirements; 
(d) the incorporation of the “life-saving clause” in con- 
tracts; (e) the limitation imposed on working hours of 
electrical contractors by placing of concrete forms, rein- 
forcing and pouring; (f) insufficient advance notice of 
overtime work; (g) the customary construction rush 
and failure to provide plans in the contractor’s office. 

A saving to owners of buildings and a fair deal to 
contractors would result, Mr. Eidlitz contended, if these 
conditions are remedied. For example, having esti- 
mates submitted on extra work and allowances for 
deductions would be much better than the unit prices 
now required. Floor plans alone do not furnish the 
contractor sufficient information for estimating. Sec- 
tions and construction details should be _ included. 
Furthermore, specifications should definitely indicate 
the existence of special local requirements such as are 
enforced by the electric lighting companies. 

The clause sometimes included in contracts that “any- 
thing that may be necessary, whether or not specified 
or indicated on plans, must be included by this con- 
tractor” is not only unfair but has no standing in law, 
according to Mr. Eidlitz, who went on to say: 

“In the case of concrete buildings the forms and 
reinforcement are frequently installed after the regular 
hours of work, making it necessary for the electrical 
contractor to work overtime in order that the pouring 
of concrete may not be interrupted. 

“This involves still another point to which very little 
thought has been given. The efficiency of the average 
mechanic, who works through the regular hours and is 
required on rare occasions to work a few hours’ over- 
time, is not seriously affected, but wherever the amount 
of overtime work is substantial his efficiency, so far as 
his employer’s interest is concerned, drops off in a 
startlingly increasing degree so that the contractor who 
is compelled to work overtime on a contract when he 
has not been able to estimate this in advance is bound 
to be the sufferer, even though he be reimbursed for 
the actual overtime expense. 
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Selective Overload Protection 


Extensive Study Made of European Practice in Regard 
to Protection of Lines and Apparatus-—Formula 
for Oil Circuit-Breaker Design 


HE latest European developments of overload pro- 

tection of large power stations, with particular 
reference to the localizing of the destructive effects of 
short circuits in large networks, have been elaborately 
treated by E. Vedovelli in a recent issue of the Revue 
Générale de l’Electricité. Depending upon the capacity 
and the operating voltage of a power station, several 
curves, two of which are reproduced herewith, are 
given to show the maximum possible short-circuit 
current in relation to the reactance of the system. 
Diagrams based on the cross-section of cables or over- 
head lines show the time within which the automatic 
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opening, below or above which it is dangerous to go. 
The relations between different breaker speeds, cable 
cross-section, capacity and voltages from 5,000 to 20,000 
are also indicated in four curves. The beneficial in- 
fluence of additional reactance coils is mentioned and 
their little use in Europe deplored. Short-circuit-proof 
dimensioning of feeders and the most suitable char- 
acteristics of transformers are dealt with. 

The author discusses a great number of typical dis- 
tribution systems and substation layouts with one or 
more transformers, and explains in every instance the 
best selective protection for the particular conditions 
encountered. In every case concrete figures are in- 
troduced to permit the valuation of important data. 

The proper placing of breakers on more or less com- 
plex feeder systems is discussed, and the deductions 
in actual cases are illustrated again. Points are selected 
in the different cable systems at which the short-circuit 
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MAXIMUM SHORT-CIRCUIT CURRENT IN RELATION TO REACTANCE OF DISTRIBUTION SYSTEM 


Left—Intensity of short-circuit currents on 50-cycle, three-con- 
ductor, three-phase underground cable. Right—Short-circuit cur- 


rents on 50-cycle, three-phase overhead line with conductors in 
form of equilateral triangle. 





breaker must open the circuit to prevent a dangerous 
heating of the conductors due to excessive current 
density. These somewhat complex diagrams are in- 
terpreted by actual cases. 

For the proper and safe dimensioning of oil circuit 
breakers Mr. Vedovelli gives the following formula, 
which has been tried successfully for a number of years: 


P — 240 vD\/H (* Nd/(400 + 1), 


where 
P = duty of breaker in kva.; 
v minimum speed of contact separation, meters 
per seconds; 
D distance between contacts, cm.; 
H = height of oil above contacts, cm.; 
N = number of ruptures; 
d == striking distance against ground, cm.; 
T = operating voltage. 


The mechanical speed of opening varies for different 
types of breakers between 24 m. and 12 m. per second. 
For electrical reasons there is an optimum speed of 


current in case of failure is calculated to permit the 
exact dimensioning of feeders and breakers. As a final 
example a simple ring system is considered. 

The last section of the paper is devoted to the purely 
technical side of circuit breakers and their accessories. 
The contact device is shown of a new oil switch, which 
has parallel to its main laminated brush contacts two 
sets of arcing tips, so that the opening takes place in 
three successive stages. A novel type of magnetic 
shunt transformer which serves to actuate selective 
relays is described. A power transformer is mentioned 
which has upon its core near the “Y point” (three- 
phase) a special auxiliary winding for meter connec- 
tion obviating a special current transformer. A time- 
adjustable mercury contact is described and illustrated 
which forms part of an automatic breaker and permits 
a very accurate time setting. 

The description of a solenoid-operated switch-trip- 
ping mechanism, a relay with wattmeter characteristics, 
compensated relays, and finally oil-immersed reactors, 
concludes this highly interesting article. 
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Vitreous Enameling in Electric Furnace 


Its Advantages Include a Smaller Quantity of Damaged Product, 
Saving of Time and Space and Absence of Opportunity for Con- 
tamination from Fuel Gas or Refractories—Some Results Achieved 


By J. L. McK. YARDLEY 
General Engineer Westinghouse Electric & Manufacturing Company 


RUE enamels, or opaque 

glasses or glazes, produced 

by covering the metallic ma- 

terial to be enameled with a 
suitable mixture and heating both ina 
kiln until a glossy surface is obtained 
by fusion of the coating, are distin- 
guished from japans or stoved lacquers 
by the fact that they are of an exclu- 
sively mineral nature while the latter 
are of vegetable origin entirely. The 
temperature required for vitreous 
enameling is accordingly very much 
higher than for vegetable enameling, 
though it is lower than that required 
by the burning of vitreous porcelain, 
with which, owing to some similarities 
in composition and appearance, it has 
very generally been confused. 

The electric furnace for vitreous 
enameling has resulted from the desire 
to eliminate contamination and at the 
same time reduce the wear and tear 
upon furnace refractories due to high 
flame temperature. The idea has been 
to employ a heating source as uni- 
formly distributed as possible at the 
walls of the furnace chamber, which 
would operate at a temperature above 
the necessary enameling temperature 
only sufficient to force the heat into 
the ware in the desired time. A num- 
ber of advantages have been indicated: 

1. A smaller amount of burned and blistered ware. 

2. Greater reliability; that is, less time lost due to 
furnace being too hot or too cold for proper enameling. 

3. Saving in space by eliminating coal handling, oil 
or gas piping, storage or generation. 

4. No possibility of contamination from fuel gases 
and, owing to low temperature of furnace chamber 
refractories, no likelihood of contamination within the 
furnace chamber whatever. 

Indications as to economy, as a result of experience 
in the last year or two, are that the cost of operating 
the electric furnace when a moderate power rate is 
obtained is closely comparable to the cost of operating 
the clay or the carborundum muffle furnace. With 
power at less than 1 cent per kilowatt-hour, even a lower 
cost may result. Clay and carborundum muffle fur- 
naccs produce 5-ft. enamel bathtubs at an over-all fuel 


and maintenance cost of from approximately 30 cents 
to 9) cents per tub, or a total operating cost of from 
approximately 90 cents to $1.50 per tub. This is with 
an cnameling labor cost of 60 cents per tub. With 


the same enameling labor cost of 60 cents per tub and 
power at 1 cent per kilowatt-hour, the comparative total 





AN 80-KW., 2,000-DEG. F. FURNACE COMPLETE WITH OPERATING CONTROL PANEL 


Docr open to exhibit the radiant-type side and roof coils lying in grooves in the 
main firebrick of the furnace-chamber walls and held in place by T-shaped refractory 
supports, 


operating cost in enameling with the electric furnace 
is $1.20 per tub. This closely coincides with the aver- 
age fuel-fired furnace total operating cost. This is on 
the basis of 55 kw.-hr. power consumption per tub and 
5 cents per tub maintenance. It must be borne in mind 
that a total operating cost should include all fuel and 
labor for firing, handling ashes, repairs on furnaces, 
idle periods, rejections, lighting off periods, etc. 

A number of vitreous enameling electric furnaces 
have been installed which exhibit considerably different 
features of design and construction. One of these is 
used to bake either of two classes of material—cast- 
iron stove parts to be baked for nine minutes at 
1,250 deg. F. and sheet-steel stove parts for four min- 
utes at 1,400 deg. F. A large proportion of the parts 
are enameled in white or light gray colors that are 
very susceptible to spoilage from a contaminated at- 
mosphere whether within or outside the furnace. Ac- 
cordingly it is noteworthy that the rejects from the 
electric furnace are only, accordingly to reports, about 
4 per cent of the total weight of all materials baked. 
The parts are sprayed with enamel by the wet process 
and set on pans assembled on trucks in close proximity 
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Typical operation chart from a Brown recording pyrometer- 
thermocouple projected through the roof at the center of the fur- 
nace. Each interval is fifteen minutes—sixteen to twenty changes 
per hour. 

r _ | ae he a aoe 
— a aia 4 

1600)- — | antoet peas oeanniaey i 

or —nnermeeoneeigr om ea . si 











ee ene 


Typical operation chart from a Leeds & Northrup indicating, 
recording, controlling pyrometer. Each interval is twenty min- 
utes. The chart shows production of sixteen to twenty loads per 
hour. Average load 120% lb. racks and 25 sq.ft. of No. 22 gage 
ware, with enamel. The thermocouple for this instrument is pro- 
jected through the roof and about 2 ft. from the door. 


TYPICAL TEMPERATURE CHARTS 











to the furnace to dry preliminary to baking. The fur- 
nace of 118-kw., 230-volt, three-phase, 60-cycle connected 
capacity has a maximum temperature range of 2,000 
deg. F. and, under the operating conditions, is reported 
to have a capacity of approximately 7 lb. of metal per 
kilowatt-hour. The inside dimensions of the working 
chamber are 5 ft. deep, 34 ft. wide and 23 in. high. 
The interior is divided horizontally into two compart- 
ments by the trays carrying the work to be enameled 
and by the narrow shelves at either side of the cham- 
ber upon which the trays rest. The door opens ver- 
tically to give access to the upper compartment only 
as necessary to insert or remove the pans by means 
of the charging prongs. Nickel-chromium heating ele- 
ments are mounted in vertical plane away from the side 
walls and are distributed about evenly between the 
upper and lower compartments. No heating units are 
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installed in floor or roof. This arrangement of side 
elements, however, which projects heat at the maximum 
rate of approximately 3 kw. per foot of side-wall area, 
together with the curved roof, is intended to cause th: 
heat to strike the charge from all directions and permit 
of uniform heat distribution throughout the furnace 
interior. 

Other electric enameling furnaces of chamber type 
have been in operation for a considerable number of 
months in which heating elements have been mounted 
in roof and floor as well as side walls for the purpose 
of causing the heat to strike the charge from all direc- 
tions and be distributed uniformly throughout the cham- 
ber. By this uniform distribution it has been sought 
to force the maximum amount of heat possible in a 
given time into the work without unduly raising the 
temperature of the heating elements themselves. In the 
very latest furnaces of this type, while there are no 
door-heating coils, the wall coils are crowded somewhat 
toward the doors for the purpose of releasing a greater 
percentage of heat per unit wall area and compensating 
for the cooling effect of the door in the maintenance 
of uniform temperature. This concentration of heat 
supply is accomplished by spacing the grooves, and 
hence the adjacent convolutions of conductor, a smaller 
distance, as, say, every ? in. as compared with, say, 
1 in. in the remainder of the furnace-heating surface; 
so that whereas the average maximum kilowatts re- 
leased may be as low as 1.85 per square foot of wall- 
heating surface, near the door it may be in the neigh- 
borhood of 2.5 kw. per square foot, or greater, without 
increasing the watts released per unit of the heating 
element itself. The effect of the door upon furnace- 
chamber temperature is still further minimized by 
means of an 18-in. or 20-in. vestibule. 

A furnace of this general type has been in service for 
more than a year in the enameling of bathtubs. Ap- 
proximately 340 tubs per week is the production with 
one enameler and one helper, working on piece rates, 
operating such a furnace. This is an output of sixty 
tubs per twenty-four-hour day of three shifts for five 
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In the more recent furnaces of this type the 
muffle shown in the enlarged view of Section AA 
has been eliminated, and instead of longitudinal 
heating coils transverse heating coils have been 
employed, which are held in place within grooves 
in special refractory tile facing the firebrick form- 
ing the main part of the furnace-chamber wal!s 
by the same type of unit supports. The coils are 
made of nickel-chromium wire, No. 1 B. & S. ga: 
80 per cent nickel, 20 per cent chromium. 


GENERAL CONSTRUCTION OF CHAMBER OF 2,000-DEG. F. KILN-TYPE ELECTRIC ENAMELING FURNACE 
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days and forty tubs for Saturday. In order to deliver 
this weekly output the men often, or usually, work at 
a rate of from three to three and one-half tubs per hour 
and the furnace must be designed for such capacity and 
have the necessary electrical supply. 


SUCCESSFUL OPERATION OF CHAMBER FURNACE FOR 
ENAMELING SHEETr IRON 


Another furnace of this general type has been in 
operation for some months in the enameling of sheet- 
iron ware used in stoves and ovens. The chamber is 
4 ft. wide by 10 ft. long inside the vestibule. It is 
134 in. high at the sides and 174 in. at the crown of 
the arch. A hearth area is then 40 sq.ft. The furnace 
floor area is 169 sq.ft. The floor space taken by the 
charging device is 216 sq.ft., in addition to which the 
fork protrudes 11 ft. more beyond the carriage and 
is 26 in. wide. Two sets of racks only are employed— 
one within the furnace supporting the work being 
baked, the other on the carriage being unloaded and 
loaded. The weight of these racks, depending upon 
the type of ware being burned, is from 126% lb. to 
1594 lb., and this weight must be raised about 500 
deg. F. with each charge. Depending also upon the 
gage and type of ware, from eighteen to twenty-three 
loads of from, say, 35 lb. to 40 Ib. each, ware plus 
enamel, are burned per hour. A comparison of the 
weight of work and of racks, each charged, indicates 
that improved economy would result could the charging 
mechanism and practice be changed so as to leave one 
set of racks permanently in the chamber. The table 
gives typical test runs made on this furnace. 


TYPICAL TEST RUNS OF ENAMELING FURNACE OF CHAMBER TYPE 





Total weight of racks, lb........... 


icin stant tea 126} 1264 
Loads per hour.......... UW wae iia baeeera eas 223 19 
er eee ‘ ‘ 24 24 
Weight of steel per square foot, lb........ 1 | 
Weight of enamel per square foot, lb. 0.17 0.17 
Number of pieces perload......... ba 10 14 
Square feet perload........ 30 33.83 
Square feet per hour............ ; 680 642.8 
Total weight ware per hour, Ib. : 796 752 
Power consumed, kw.-hr......... 163.3 170.6 
Cost per kilowatt-hour... . $0.0146 $0.0146 
Cost perhour........... ‘ $2.385 $2.49 
Cost per square foot. ....... $0.0035 $0.00388 
Weight of ware per kilowatt-hour, lb... . 4.87 4.40 
Square feet work per square foot hearth area % 17 16 
Labor cost per hour....... . $1.70 $1.70 
Labor cost per square foot ; $0.0025  $0.00264 
Operating cost per square foot. . . : Oe $0. 00652 


The unit cost of production is considered comparable 
to that obtained with oil-fired furnaces with oil at 
6} cents per gallon, owing particularly to the high 
production per unit floor space. 

The furnace operates on a 60-cycle, three-phase, 
220-volt circuit, regulation being obtained by the use 
of auto-transformers and a control panel automatically 
operated by indicating and recording controlling pyrom- 
eters from thermocouples within the furnace cham- 
ber. The charts show the furnace-chamber tempera- 
ture at positions near the furnace door and also near 
the center. They show very well the small amount 
of necessary temperature variation which occurs. 

The twenty-four heating coils in this furnace, each 
5 ft. long, 8 in. wide, of No. 1 “Chromel” wire, ten coils 
in roof, ten in floor and two in each side wall, containing 
about 250 lb. of metal, are distributed into two three- 
Phase control groups. The group covering the front 
half of the furnace takes a maximum of 94 kw. and 
the »roup covering the rear half a maximum of 81 kw., 
making a total of 175 kw. maximum input to the fur- 
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naces. The average consumption under regular operat- 
ing conditions is 157 kw.-hr. per hour. As against a 
usual lighting-off period of around ten hours with fuel- 
fired furnaces, the lighting-off period for this electric 
furnace after a twenty-one-hour shutdown is only three 
hours and the consumption during this period is only 
210 kw.-hr. The closed furnace actually drops only 360 
deg. F. in twenty-four hours. Application of power for 
thirty or forty-five minutes will raise the temperature 
again 500 deg. F. After this is done the furnace is 
allowed to saturate at 1,700 deg. F. for the rest of the 
three-hour lighting-off period. After saturation only 18.3 
kw.-hr. is required to maintain the temperature of the 
closed furnace at 1,700 deg. F. 





Relative Air Density in High- 
Voltage Testing 


Value Essential for Correcting Results Can Be Readily 
Obtained from Table Based on Correction 
Formula and Simple Device 


By E. D. DOYLE 
Electrical Testing Laboratories, New York 

E ALL high-voltage tests involving the formation of 

corona or sparkover one ‘should determine the rela- 
tive air density at the time of the test so that the 
observations may be corrected back to standard condi- 
tions—namely, 25 deg. C. and 760 mm. of mercury. 
The standards of the A. I. E. E. contain air-density 
correction factors for sphere spark gaps,* and Peek 
has published similar data for certain types of high- 
tension insulators, bushings and leads.t In general 
the corrections approximate the relative air density, 
although for the lower densities the corrections are 
not so great as the density. 

The usual method of determining the density is to 
note the air temperature and barometric pressure at 


the time of the test and to substitute the observed 
values in the formula: 


0.392 (barometric pressure, mm.) 
273 +- (air temperature, deg. C.) 


Table I, calculated by the above formula, will be 
found convenient in actual practice. 





Relative air density = 





*“Standards of the A. I. E. E..” 1922 edition. Table No. 205. 
tPeek, “Dielectric Phenomena in High-Voltage Engineering,” 
pp. 112 to 114. 





Air Density Correction Factor for 250mm. Spheres 
0.9 1.0 11 
\ 








SIMPLE DEVICE FOR DETERMINING AIR-DENSITY 
CORRECTION FACTOR 


This device consists of a small capillary tube to one end of 
which has been blown a thin-walled bulb. The bulb and a portion 
of the tube are filled with dry air which is separated from the 
atmosphere by a drop of clean mercury. The mercury, being free 
to move, equalizes the pressure on both sides, and, since the tem- 
perature of the air within the bulb is the same as that of the outer 
air, the relative air densities are equal. The quantity of air 
within the bulb (and a portion of the tube) remaining constant, 
changes in density are accomplished by an inverse change of the 
volume inclosed by the drop of mercury. By a suitable propor- 
tioning of the volumes of the bulb and the tube any desired range 
may be covered. The scales shown were drawn for use at sea 
level. It will be noted that two are provided, the upper one read- 
ing air density and the lower giving correction factors for a pair 
of 250-mm. spheres. This latter scale may be also used for 125- 
mm. and 500-mm. spheres with negligible errors. 
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TABLE I—RELATIVE AIR DENSITY AT VARIOUS TEMPERATURES AND PRESSURES—PER CENT 


ir 
Temperature, Barometric Pressure (mm. of Mercury) 


Deg. C. 620 630 640 650 660 670 680 690 700 710 720 730 740 750 760 770 780 790 


942 0.957 0.972 0.988 1.003 1.018 1.033 1.048 1.063 1.079 1.094 1.109 1.124 -155 1.170 1.185 
924 0.939 0.954 969 0.984 0.999 1.014 1.028 1.043 1.058 1.073 1.088 1.103 loo 68.088 «6F.8GS 
907 0.922 0.936 0.951 0.965 0.980 0.995 1.009 1.024 1.039 1.053 1.068 1.082 112) «1.126 1.141 
. 890 905 919 0.962 0.976 0.991 -005 1.020 1.034 1.048 1.063 .091 106 1.120 
888 902 9.945 0.959 0.973 987 061 015 1.029 1.044 .072 1.086 1.100 
873 0.887 0.928 0.942 .970 0.984 .025 
.034 1.048 1.062 


858 0.871 0.912 0.926 
843 0.856 0.896 0.910 
829 842 0.881 0.895 
.815 0.828 0.867 0.880 


802 815 0.853 0.866 
.789 0.802 0.839 0.852 
.777 789 0.826 0.838 


0.840 
0.827 
0.814 
0.801 


Cosco ocoocococ]eo 
cooo cocoosoco]e]esco 


ecco cooscoscoc](“ 
ecco cosoocoscoosco 


.752 


.997, 1.011 
.980 0. 

. 963 

947 

.932 


.916 
889 0.902 
875 0.888 
.862 0.874 


. 966 . 007 
.950 
934 


919 
. 904 


| 1 

! 1 

1 I 

| 1 

1 1 

| 1.053 1.067 1.080 

1 1 

1 1.017. 1.030 1.044 

0. 1.000 1.013 1.026 1. 

0.970 0.983 0. .009 1.022 

0.955 0.967 0. -993 1.006 1.018 
0.939 0.952 0. 977 0.989 1.002 
0.925 0.937 0. 962 0.974 0.986 
0. 0.947 0.959 0.971 


Soo ofocoocom---—=— 


ee 
CSceo COSOK— Kee 


910 922 





.765 0.777 0.813 0.825 


TABLE II—SPHERE-SPARK-GAP CORRECTION FACTORS 


Relative ; ® 
Air -————————Correction to Air Densities- — 
Density 62.5 mm. 125 mm. 250 mm. 500 mm. 


. 035 , .019 
. 033 : 

. 030 

.027 

.024 


.021 

-016 

.012 

. 008 ; 
.005 . 004 


eoooo oocceo 


0 
—0.060 
—0. 100 


0 
—0.040 
—0. 060 


0 
—0.050 


—0. 080 —0.040 


In making sparkover tests of insulators, bushings, 
etc., where a barometer is not available, results may 
be at least approximately reduced to standard condition 
by checking the indicating voltmeter used in the tests 
against a sphere gap which is so set that the voltmeter 
indications will be the same under the two conditions 
of test. However, in making routine dielectric strength 
tests of electrical apparatus or high-tension cables 
where sparkover is not allowed to occur such a pro- 
cedure may not be employed. In this connection Table 
II, used in conjunction with the previous table, gives 
correction factors for the more commonly used sizes 
of sphere spark gaps. 

It is to be noted that the corrections shown are to be 
added or subtracted from the observed densities to get 
the corresponding air-density correction factor. 

The device described below has been developed to 
obviate the use of the barometer and thermometer in 
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obtaining relative air density. Moreover, it is light 
and compact as well as being sensitive. 

This device may have many other uses. It may 
also be used in connection with the corona voltmeter, 
in which case the scale could be graduated directly in 
volts for any given arrangement of electrodes. If used 
with a thermometer, barometric pressures can be deter- 
mined without the use of a barometer. 


Electrical Industry Operated at 11.5 per 
Cent Above Normal in June 


NDEX figures upon which the ‘ELECTRICAL WORLD 

Barometer of Business Conditions in the Electrical 
Industry” is based indicate that activity within a large 
proportion of the primary industries of the country 
decreased slightly during June. Such a slowing up 
in the activity of the mills and factories of the nation 
is normal at this season of the year. 

The data upon which the “ELECTRICAL WORLD Barom- 
eter” is based indicate an increase of one-tenth of a 
point on the barometer scale as compared with May 
activity. During this interval the industry has grown 
2.6 points, leaving a net decrease in activity of 2.1 
points on the barometer scale as compared with May. 
The electrical industry as a whole was operating in 
June at 11.5 points or per cent above what would have 
been the point of seasonal demand if growth in the 
industry had been normal. In May it was operating 
at 13.6 points or per cent above the point of normal 
demand. 
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Mortgage and Trust Agreements 


An Analysis of Fiist-Lien Public Utility Bonds with 
Recommended Provisions for Future Issues—Standardized 
Form Impracticable— Methods for Handling Redemptions 


O REPORT on harmful provisions which 
retard financing and to standardize, so far as 
practicable, on form and other requirements, 
the National Electric Light Association last 
year formed a committee which has made a study of 
mortgage and trust agreements for electric light and 
power companies. At the annual convention held in 
New York last June this committee, of which W. C. 
Lang was chairman, presented its report together with 
recommendations and suggestions which are here given. 

To acquire material upon which to base conclusions 
and suggestions seventy-seven mortgages issued by 
public utilities from 1898 to 1923 were obtained and 
a comprehensive study was made of each. The mort- 
gages were chosen from companies in different parts 
of the country doing a small and large business as well 
as those rendering joint service. These mortgages 
issued within the last twenty-five years are shown un- 
der the following groups: Prior to 1910, ten mort- 
gages; 1911 to 1913, nineteen mortgages; 1914 to 1919, 
ten mortgages; 1920 to 1923, thirty-eight mortgages. 

During the earlier years the mortgages were more 
simple in form and limited in scope—in fact, thirty-one 
of the thirty-nine mortgages prior to 1920 limited the 
aggregate principal amount of bonds issuable, and it 
was not until the last few years that the indentures 
contained provisions allowing the issuance of bonds 
of different series which may vary in respect to interest 
rates, dates, maturities, sinking funds, terms of re- 
demption and other provisions. 

Nearly all the mortgages provided for the issuance 
of additional bonds based upon property additions and 
earnings. These qualifications differed so widely that 
it is of interest to note the requirements found in the 
indenture reviewed. 

Seventeen mortgages prescribed the minimum amount 
of maintenance and repairs to be included in operating 
expenses for the purpose of determining net earnings 
for the issuance of additional bonds. Of these twelve 
required from 4 per cent to 15 per cent of gross earn- 
ings for maintenance expenses, four included in addi- 
tion to ordinary maintenance all sums set aside for 
renewals and replacements, and one imposed an addi- 
tional item for sinking-fund deposits. 

The sinking-fund investment theory was more promi- 


nent in the earlier mortgages. Those provisions have 
gradually been lightened by permitting the cancellation 
of bonds purchased and the use of sinking funds to 
reimburse the company for permanent additions to 
property, until today the more usual provision requires 
the maintenance of the property by stipulating that the 
comp: ny shall expend annually in maintaining or re- 


Placing it a sum equivalent to a given percentage of the 
bond outstanding or, in some cases, of the gross earn- 
Ings cerived from the mortgaged property. 

The growth of the utilities through mergers and con- 
Solidai ions was not provided for in the older mortgages, 


which limited the amount of bonds issuable and 
neglected in some cases to permit bonds to be called for 
payment before maturity, or, if redeemable, imposed 
such heavy premiums throughout the entire life of the 
bond that the option to call could not be exercised 
except at a heavy cost. 


SERIES BONDS RECOMMENDED 


A mortgage permitting the issuance of bonds of dif- 
ferent series in respect to interest rate, dates, maturity, 
redemption and other provisions is preferable to the 
single series indenture, for under this arrangement a 
utility has one mortgage with several series of bonds in 
place of many different indentures. On account of the 
constantly increasing demand for facilities it is un- 
desirable that the aggregate amount of bonds issuable 








TABLE OF SEVENTY-SEVEN MORTGAGES SHOWING 
BONDS ISSUABLE 
For PERCENTAGE OF COST OR FAIR VALUE OF PROPERTY ADDITIONS 
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under the mortgage be limited to a fixed amount unless 
such a limitation is required by some controlling state 
law. 

The issuing clauses should be sufficiently broad to 
enable a company to include as fundable property not 
only additions made subsequent to the date of the mort- 
gage to its systems:but also plants and properties ac- 
quired after such date from others. The mortgage 
should provide that any series of bonds maturing prior 
to the termination of the mortgage, any divisional liens, 
any existing underlying bonds or any bonds or other 
prior liens outstanding on after-acquired property may 
be refunded. Under suitable limitations, the mortgage 
should permit the issuance of bonds for an amount 
equal to the specified percentage of the actual cost 
or fair value (whichever is less) of property subject 
to prior liens, less the amount of all such prior liens 
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existing thereon. A very important feature which 
should be included in all indentures is permission to 
issue bonds upon the deposit of cash with the trustee. 


EARNINGS REQUIREMENTS FOR ADDITIONAL ISSUES 


Whenever earnings are a requirement to the issuance 
of additional bonds the definition of earnings should be 
clearly set forth and there should not be imposed as 
an operating expense a fixed percentage of gross earn- 
ings or of outstanding bonds for maintenance expendi- 
tures. The definition for net earnings should also 
clearly indicate that amounts set aside for the purpose 
of maintaining a reserve for property retirements 
should not be included as an operating cost. If some 
provision is desired to assure proper maintenance of 
the property, it is preferable to cover the point by pro- 
viding for a fund such as the renewal and improvement 
fund hereinafter referred to, or to require a “condition 
certificate” to be made by an independent engineer to 
the effect that the property has or has not been ade- 
quately maintained. If the certificate shows a failure 
on the part of the company to maintain its property 
a cash deposit may be imposed, such cash to be return- 
able to the company when expenditures for maintenance 
have been made. However, such a fund and a “condi- 
tion certificate” should not both be required. 

Provisions relating to the payment of fire insurance 
money should allow the company to retain amounts col- 
lected for minor losses and require the deposit of sums 
in excess of a given amount with the trustee. The ex- 
pense of meeting usual existing requirements in re- 
spect to small fire losses is a burden. 

The company should also be allowed to dispose of free 
from the lien of the mortgage any minor unimportant 
parts of its property without the necessity of applying 
for a release from the trustee. All property having a 
value in excess of an amount to be fixed in the mort- 
gage should not be sold unless the trustee executes a 
release and receives the proceeds of the sale or other 
property in its place. 

It is not always possible to allocate property addi- 
tions to an underlying indenture, and the mortgage 
should provide for the release of property therefrom 
for the purpose of subjecting such property to the lien 
of an underlying indenture, thus enabling the company 
to withdraw funds deposited thereunder as proceeds 
from the sale of property or fire insurance. 

A utility, unlike an industrial company, cannot, ex- 
cept to a minor degree, limit the extensions and addi- 
tions which it must make. It must constantly expand 
to meet the demands for service. Furthermore, its 
expansion must come about almost entirely through the 
obtaining of new capital, earnings under the system 
of modern regulation ordinarily not being sufficient 
for this purpose. Again, it must be recognized 
that the capital in the aggregate constitutes 
a permanent, continuing investment. A sinking fund 
has the effect of reducing the debt, but unless the re- 
turn allowed compensates for this the funds so used 
must be obtained through sale of other securities. A 
sinking fund or an improvement fund designed to in- 
crease the equity behind the debt without decreasing 
the debt itself, generally speaking, does not permit the 
most economical development and financing of a utility. 

A renewal and improvement fund or similar fund deal- 
ing primarily with the maintenance of the property is 
recommended for consideration in lieu of sinking and 
improvement funds. The provisions relating thereto 
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may be based upon the following: The company sha| 
expend in maintaining, repairing, renewing or replac- 
ing its property a sum equal to a given percentage of 
the aggregate principal amount of bonds outstanding 
in the hands of the public, including underlying bonds 
but excluding bonds in treasury, held in sinking funds 
(if any) pledged as collateral, deposited as security for 
the issuance of bonds, or bonds for the retirement of 
which cash has been deposited with the trustee, or 
bonds which have been issued upon the deposit of cash 
to the extent of the amount of cash then on deposit 
with the trustee. If such expenditures are less than 
the amount required, there shall be deposited with the 
trustee the amount of the deficiency. In case the com- 
pany expends sums greater than the requirements, such 
excess expenditures shall be allowed as offsets to prior 
or subsequent deficits. Any money so deposited may 


_be used to reimburse the company for expenditures 


made in maintaining, repairing, renewing or replacing 
the property, or for expenditures for permanent addi- 
tions to property, whether declared to be of the char- 
acter that is fundable or not, and for the retirement 
of bonds. If fundable property is used as a basis for 
withdrawing such funds the company should have the 
right to restore the cash so withdrawn, and thereupon 
the property so released should be available for bond- 
ing purposes. Some companies prefer to base the 
amount to be applied to the above purpose upon a per- 
centage of the gross earnings derived from the mort- 
gaged property. 


REDEMPTION BEFORE MATURITY 


Provision should be included in every mortgage per- 
mitting the redemption of a series of bonds in whole or 
in part before maturity. It is unreasonable to impose 
a fixed premium to extend throughout the life of the 
bonds; likewise it is a hardship to exclude too great a 
part of the life of an issue from redemption, and es- 
pecially so if the interest rate is high. 

Some recent mortgages contain provisions for bond- 
holders’ meetings, for the purpose not only of curing 
defects in the mortgage subsequently discovered, but 
also, and perhaps primarily, for the purpose of avoid- 
ing the expense and uncertainties of reorganizations 
through foreclosure proceedings. This is usually ar- 
ranged by requiring the concurrence of a certain per- 
centage of the total bondholders to the matters under 
consideration and also the consent of the company. 

All mortgages should also contain complete provi- 
sions in respect to bondholders’ rights and remedies, 
trustees’ rights, immunities, resignation and removal, 
the appointment of successor trustees, the immunity 
from liability for mortgage debt of stockholders, direc- 
tors and officers; mergers and consolidations and all 
points arising in connection therewith, the termination 
of the mortgage lien and the release of same upon 
deposit with the trustee of principal and interest to 
maturity or of funds sufficient to redeem all outstand- 
ing bonds. 

The report does not purport to deal with legal re- 
quirements which vary indifferent states and which 
must have due consideration in the preparation of each 
particular mortgage. This limited study, however, in- 
dicates that a standardized form of indenture is not 
practicable, nor is it believed feasible to attempt the 
preparation of an outline of principles or provisioris to 
be included in a mortgage, owing to the greatly vary- 
ing conditions under which indentures are prepare( 
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Electricity on the Farm— 


A Bibliography 


HE supply of electricity to rural 

communities is assuming greater 
and greater importance. With the 
growth of the problem into one of 
nationwide importance large numbers 
of articles have appeared in widely 
scattered places discussing the ques- 
tion. The co-operative efforts of many 
agencies will eventually be needed to 
bring about a realization of widespread 
rural electrification, but primarily it 
will be the electrical industry that 
leads in actually solving the problem 
and doing the work. The following 
list of articles and books is given to 
help those who are trying to assemble 
facts and ideas on this question: 


Published Articles 


(Numerals after name of Bag? reve indi- 
cate volume and page. Il. = illustrated.) 


ACCESSORY AND RESALE PossIBILITIES IN 
FaRM-LIGHTING INDUSTRY. C. W. Hill, 
Electrical Review, 74:709-10; May 3, 
1919. 

ADAPTING ELECTRIC SERVICE TO FARM NEEDS. 
dil.) J. R. Stone, Power Farming, 29: 
9-10; March 1920. 


AMERICAN ISOLATED ELECTRIC LIGHT PLANT 
SPECIFICATIONS ; Tabulation. Automotive 
Industries, 48: 446-7; Feb. 22, 1923. 


ANALYSIS OF THE AMERICAN FARM-LIGHT- 
ING PLANT INDUSTRY. G. Widdeman, 
Automotive Industries, 44: 393-395; Feb. 
17, 1921. 

ANALYSIS OF THE FARM-LIGHTING FIELD. 
Domestic Engineering, (Chicago), 88: 
438-9; Sept. 6 1919. 

APPLICATION OF ELECTRICITY TO AGRICUL- 
TURE. P. Lecler, Congress General Genie 
Civil Session Nationale 1918 Traveau 
Preparatoires, Section VII Genie Rural 
et Industrie Agricole. 82-139. 

APPLICATION OF ELECTRICITY TO AGRICUL- 
TURE (Il.). R. B. Matthews, Agricultural 
Engineering, 3:195-8; December, 1922. 
(Abstract of paper appearing in the 
Journal of the (British) Institution of 
Electrical Engineers for July, 1922) 

APPLICATION OF ELECTRICITY TO Agnicut- 
TURE. R. B. Matthews, Electrical Review 
(London), 91: 859-61; Dec. 8, 1922 


APPLICATIONS OF ELECTRICITY TO FARMING. 


R. B. Matthews, Electrical Review (Lon- 
don), 89:680; Nov. 18, 1921. Same. 
teen ronan (London), 87:684; Nov. 25, 


APPLIC ATION OF ELECTRICITY TO INCREASE 
Crop PropuctTion. E. Mackinnon, Science 
ond Industry (Australia), 2, 1, 24-35; 
920 


AUTOMATIC LIGHTING SETs. H. R. Taunton, 


Electrical Review (London), 89: 204-5; 
. take 1921; discussion, 89: 307; Sept. 


BANISHING THE GRAY DAWN; THE WHITE 
Way Now L&aDs To THE FaRM.  (II.) 
igngrican Threshman, 24:11; September, 


Berrer LIGHTING FOR THE FARM Home. 
H. J. Metcalf, Hoard’s Dairyman, 80: 
140 Aug. 3, 1920. Same cond. Breeder’s 
Gazette, 77: : 383; Feb, 12, 1920. 


Berrer U NDERSTANDING BETWEEN UTILITIES 
AND lARMERS. S. W. Hill, Electrical Re- 
view (Chicago), 78: 687-8; April 30, 1921. 

BuILDING A RuRAL LoabD. W. M. Shepard, 
Journat of Electricity, 49: 397-402; Pec. 

BY Jove. R. E, Smith, California Culti- 
vator, 59: 683; Dec. 30, 1922. 

CENTRAL oR PRIVATE PLANT ELECTRICITY? 

: \l. Adams, Ohio Farmer, 1438-355; 
March 1, 1919, 

CENTR«L-STATION SERVICE FoR FARM LIGHT 
_ OWER. H. W. Young and F. C. Van 
- . Electrical Review, 176: 483-485; 
far 20, 1920. Abstract, Scientific 


_— can Monthly, 1: 473; May, 1920. 
HAR ERISTICS OF RURAL LOAD FED BY 


Of 


a6 VoLT LINE. ELECTRICAL WorRLD, 79: 
D April 29, 1922. 


Como: WITH ELEcTRICITY. (Il.) E. yr 
— stmerican Fruit Grower, 39: 29 


F. Payne, Country 
27, 1923. 

Harry R. 
Feb. 


CLOCKWORK HENS. L. 
Gentleman, 88: 46-7; Jan. 


COAXING THE GOLDEN Eae (Il). 
Lewis, Country Gentleman, 88: 49; 
10, 1923. 

COLORADO WIND SUPPLIES ELEcTRIC LIGHT. 
R. E. Ruggles, American Thresherman. 
25:6; August, 1922. 

COMPLETE-INCLOSURE FEATURE OF ELECTRON 
FarRM LIGHT. Motor Age, 38: 28-29; Oct. 
14, 1920. 

CONNECTING 44,000 Hp. 
E. P. Smith, 
Aug. 6, 1921. 


CONSERVING FODDER BY ELECTRICITY. ELEc- 
TRICAL WORLD, 80: 417; Aug. 26, 1922. 


CONSIDERATIONS FOR THE CONSTRUCTION OF 
RURAL DISTRIBUTION LINES. ELECTRICAL 
WORLD, 79: 1276-7; June 24, 1922. 


CONSTRUCTION AND Cost FEATURE OF RURAL 
LINES. G. C. Neff, Electrical Review 
(Chicago), 78: 529; April 2, 1921. 

CONTRACTOR-DEALER FINDS PROFITS IN 
FARM PLANTS. L. B. Robinson, Electrical 
a" (Chicago), 79: 649-650; Oct. 28, 

CO-OPERATION NEEDED IN RURAL SERVICE. 
a WORLD, 80:1215-16; Dec. 2, 

Cost OF AND REVENUE FROM ELECTRIC HEAT- 
ING ON THE MINIDOKA PROJECT. B. Dib- 
ble, Reclamation Record (U. S.), 10: 
78-81; 1919. 


Cost OF FURNISHING RURAL SERVICE. co 


Vaugh, ELECTRICAL WoRLD, 75: 851-852; 
April 10, 1920. 


oF RuRAL LOAD. 
ELECTRICAL WORLD, 78: 259; 


Cost Stupy Must BE MADE IN GIVING 
RURAL SERVICE. ELECTRICAL WORLD, 
80: 332; Aug. 12, 1922. 

Cross CouNTrRY HIGH LINEs. P. S. Rose, 
Country Gentlemen, 88:5; Jan, 20, 1923. 

DaTA ON RuRAL LINE EXTENSIONS. _ Elec- 
trical Review (Chicago), 76: 561-564; 


April 3, 1920. 


DESIGN PROBLEMS OF THE ISOLATED ELEC- 
TRIC PLANT. G. Wiedeman, Automotive 
Industries, 45 ; 966-7; Nov. 17, 1921. 


DESIGNING A LIGHTING PLANT FOR EXPORT 
FIELD. Automotive Industries, 42: 968; 
April 22, 1920. 

DISTANCE FOR LIGHTING PLANT. Wallace’s 
Farmer, 46: 529; March 18, 1921. 

DISTRIBUTION OF ELECTRIC ENERGY IN THE 


Country Districts. (France). | Inter- 
national Review of Agricultural Eco- 
nomics. 13: 649-58; September, 1922. 

ECONOMIC POSSIBILITIES OF ELECTRICAL 
FARM DEVELOPMENT. A. R. Sawyer, Elec- 
trical Review (Chicago), 79: 645-648; 
Oct. 29, 1921. 


ECONOMICS OF RURAL LINE EXTENSION. R. 


M. Boykin, ELecTrRICAL WorLD, 81: 214- 
15; Jan. 27, 1923. 
ELECTRIC COMPANY SAN Dieco, Cat, SERVES 


AGRICULTURAL TERRITORY. Electrical Re- 
view (Chicago), 78: 272; Feb. 12, 1921. 
ELEctTrRic HousE-LIGHTING Systems OFFER 
Bic FIELD FOR PLUMBING AND HEATING 
CONTRACTORS. (Il.) J. F. Andrews. Do- 
mestic eageree (Chicago), 86: 210- 

12; F I, 1919. 

ELEctTrRIic LIGHT AND POWER FROM SMALL 
STREAMS. (I1.) A. M. Daniels U. S. 
Agricultural Yearbook, 1918, 221-38 ; 1919. 


Same, separate, 770, excerpt, Virginia 
Agricultural Department Bulletin, 148: 
60 plus; 1920. 


ELECTRIC LIGHT AND POWER IN THE FARM 


Home. (Il.) A. M. Daniels, U. S. Agri- 
cultural Yearbook, 191: 223-38; 1920. 

ELEcTRic LIGHT ON THE HOME FARM. 
Elizabeth C. Rundell, American Poultry 
Advocate, 31: 80-2 January, 1923. 

ELEcTRIC PLOWING. A. Delamarre, Revue 
Genie Electrique, 1: 691-700; 1917. 

ELECTRIC POWER FOR MILKING PLANTS. 
(il.) L. Birks, Journal of Agriculture 
(New Zealand), 23: 99-103. 

ELECTRIC POWER FROM THE AIR. Power 
Farming, 31:16; May, 1922. 

ELEcTRIC POWER ON THE FARM. (Il.)_ O. 
Crocker, Breeder’s Gazette, 80: 892; Dec. 


15, 1921. 

ELECTRIC SERVICE FOR RURAL CUSTOMERS. 
C. W. Drake, N. E. L. A. Bulletin, 8: 591- 
594; October, 1921. Same, Electrical Re- 
wiew (Chicago), 79:657-659; Oct. 29, 
1921. 

ELEcTRIC WAY THE Best Way. E. N. Cable, 
American Fruit Grower, 42:17, May, 1922. 


IHE accompanying bibli- 
ography of published 


material on the use of elec- 
trical energy on the farm 
was prepared originally by 
library authorities of sev- 
eral of the agricultural col- 
leges and submitted to the 


E.ectricAL Wor.tp through 
the courtesy of Raymond 
Olney, secretary of the 
American Society of Agri- 
cultural Engineers. It cov- 
ers publications up to about 


May 1, 1923. 





ELeEcTrRIC SERVICE FROM RURAL TRANSMIS- 
SION LINES. A. B. Campbell, Iowa State 
College, Engineering Extension, Bulletin 
47; 1920. 

ELECTRICAL AND MECHANICAL FARM OF TOo- 
pay. <A. G. Cruickshank, Farming 19: 
12; June, 1921. 

ELECTRICAL CONVENIENCES. (I1.) 
Cable, American Fruit Grower, 
May, 1919 


ELECTRICAL DEVELOPMENT OF OUTLYING DIs- 
TRICTS. R. A. Chattock, Electrical Review 
(London), 90:173; Feb. 3, 1922. 


ELECTRICAL: HAY CURING IN GERMANY AND 


E. N. 
39: 40; 


AUSTRIA, Electrical Review (London), 
2:503; March 30, 1923. 

ELECTRICITY AND AGRICULTURE. Breeder’s 
Gazette, 83:484; April 5, 1923. (An- 


nouncement of the organization of a com- 
mittee on the relation of electricity to 
agriculture. ) 


ELECTRICITY AND AGRICULTURE. Electrical 
Review (London), 88:41; Jan. 14, 1921. 
ELECTRICITY AND FARM-LIGHTING CONDI- 
TIONS. (Il) F. J. St. John, Dairy Farm- 

ing, 17: 869; Sept. 15, 1919. 


ELECTRICITY FOR FARM USE Is POPULAR. 
Mrs. F. W. Bennet, Power Farming, 28: 
64; July, 1919. 

ELECTRICITY FOR ORCHARD HOME. American 
Fruit Grower, 39: 48; April, 1919. 

ELECTRICITY FOR THE FaRM Home. _(Il.) 
E. BE. Whitehorne, House Beautiful, 50: 
52-4; July, 1921. 

ELECTRICITY GENERATED BY ARTESIAN WELL. 
BE. A. Stewart, The Hardware Trade, 


23-7: 38-40. 
ELECTRICITY HELPS PROGRESSIVE Iowa 
FARMER. (Il.) Electrical Review (Chi- 


cago), 75: 71-2; July 12, 1919. 
ELECTRICITY IN AGRICULTURAL CONSUMPTION, 
DISTRIBUTION AND PLOWING. A. Tarchette, 


International Review of Science and Prac- 
tice, 18: 972; August, 1918. 


ELECTRICITY IN AGRICULTURE (inaugural ad- 
dress). L. B. Atkinson, Journal of the 
Institution of Electrical Engineers (Bri- 
tish), 50: 13-15; December, 1920. 

ELECTRICITY IN ISOLATED BUILDINGS. E. H. 
Freeman, Electrical Review (London), 
89:557-560, 633-635; Oct. 28, Nov. 11, 
1921. 

ELECTRICITY IN THE HOME. 
zine, January, 1922. 


ELECTRICITY IN THE ORCHARD Home. (II.) 
E. N. Cable, American Fruit Grower, 39: 
32; June: 46; September, 1919. 

ELECTRICITY IN THE ORCHARD Home. E. N. 
Cable, American Fruit Grower, 40:57; 
February, 1920. 

ELECTRICITY MADE AT Home. (Il.) Field 
IIT; 30: 1091-3 plus; December, 1920. 


ELECTRICITY MAKES FARMS SELL (Tl. ) 
BE. N. Cable, American Fruit Grower, 39: 
29; October, 1919. 


ELECTRICITY ON KANSAS FarRMs. (Il.) C. 
M. Harger, Kansas Agricultural Board 
Report, 1918; 95-102; 1919. 

ELECTRICITY ON THE FaRM. (Il.) W. Bell. 
Northwest Farmer, 41: 24; Jan. 5, 1922. 
ELECTRICITY ON THE FARM. Engineering, 

113: 425-426; April 7, 1922. 

ELECTRICITY ON THE FaRM. John Liston; 
reprint General Electric Review. 

ELECTRICITY ON THE FarRM. A. O. Aatzlaff. 
a Judd Farmer, 66: 761; May 24, 
1 k 

ELECTRICITY ON THE FARM: A MopeEst Ex- 
AMPLE. F. R. Crippe, Electrical Review 
(London), 90: 654-655; May 12, 1922. 


Harper’s Maga- 
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ELECTRICITY ON THE FARM AS A PRACTICAL 
MONEY SAVER. (il.) F. E. St. John, 
4: 164; March, 1919. 

ELECTRICITY ON THE FarRM (prize letters). 
Dakota Farmer, 40:522; March 1, 1920. 

ELECTRICITY ON THE FARM—WILL IT Par? 
(Il.) Dakota Farmer, 41: 316-17; March 
1, 1921. 

ELECTRICITY ON THE FARMS IN CALIFORNIA. 
H. C. Rice, California Cultivator, 59: 259; 
September 9, 1922. 

ELECTRIFICATION OF CROPS. Gardner’s Chron- 
icle (London), 72:375; Dec. 30, 1922. 
ELEcTRO-CULTURE. L. B. Atkinson, Scientific 
American Monthly, 3: 376; April. 1921. 
ELECTRO-CULTURE. Journal of the Ministry 


of Agriculture (London), 29: 792-6; De- 
cember, 1922. 
ELECTRO-CULTURE, R. D. McCrecy. Inter- 


national Review of the Science and Prac- 
tice of Agriculture, 12: 262-3, March, 1921. 


ELECTRO-CULTURE. F. J. Rae. Journal of 
the Department of Agriculture, Victoria 
(New South Wales) 18, No. 7: 385-394; 
1920. 


ELECTRO-CULTURE AND FERTILIZERS. Amer- 
ican Fertilizer, 57: 64; Dec. 16, 1922. 


ELECTRO-CULTURE EXPERIMENTS BY THE 


SouTH WALES PowER COMPANY. C. T. 
Allan, Electrician (London), 82, No. 3: 
98-99; 1919. 


ELECTRO-CULTURE IN HORTICULTURE. rH, 
Blin, Paris, Jardin, 33: 339-342, 347-350; 
1919. 

ELECTRO-FARMING (abstracts). R. B. Mat- 
thews, Electrical Review (London). 90: 
496-497, 532-4; April 7-14. 1922. Engi- 
neer, 133: 366; April 7, 1922. Electri- 
cian, 88: 439-440; April 14, 1922; dis- 
cussion, Electrical Review (London), 90: 
534-534; April 14, 1922. Electrician, 88: 


441-445; April 14, 1922. 
ELECTRO-FARMING AND ITs FuTurReE.. (II.) 
R. B. Matthews, Electrical Review (Lon- 


don), 91: 737; 


1, 22, 1922. 


818-19, 932; Nov. 17, Dec. 


EMANCIPATING FARM WIVES. (Il.) A. B. 
Macdonald. Country Gentleman, 87:6; 
Oct. 28, 1922. 


EXPERIENCE WITH LiGHTs. Alfred M. White, 
National Stockman and Farmer, 46: 18- 
19; Jan. 13, 1928. 

EXPERIMENTS ON THE TREATMENT OF GROW- 
ING CROPS WLTH OVERHEAD ELECTRIC DIs- 
CHARGES. J. Hendric, Scottish Journal 
e pererere (Edinburgh), 1-2; 160-171; 

918. 

FacTORS GOVERNING RURAL EXTENSION. G. 
C. Neff, ELEcTRICAL WorLD, 76: 1205-7; 
Dec. 18, 1920. 


FARM _ BUILDINGS LIGHTED BY LIGHTNING. 
R. E. Hodges, Pacific Rural Press, 99: 
688; April 24, 1920. 

FARM ELECTRIFICATION IN SWEDEN. Amer- 
ican Institute of Electrical Engineer’s 
Journal, 42: 287; March, 1923. 

FARM LIGHTING. A. G. Tyler, Hoard’s 


Dairyman, 61: 5; Jan. 21, 1921. 

FARM LIGHTING AND POWER PLANT SPECIFI- 
CATIONS. Automotive Industries, 42: 517; 
Feb. 19, 1920. 

FARM LIGHTING AND PowER PLANTS. G. H. 
Alford, Progressive Farmer, 37: 950; Nov. 


25, 1922. 

FARM LIGHTING AS A FIELD FOR SMALL 
STORAGE BATTERIES. G. W. Hill, Electrical 
ee (Chicago), 74: 297-8; Feb. 22, 
1919. 

FARM LIGHTING SPECIFICATION TABLES. 
Motor Age (Chicago), 35:42; Jan. 23, 
1919. 

FARM LIGHTING SYSTEMS. T. A. Meckel, 


Dairy Farmer, 17: 722; Aug. 1, 1919. 


FARMS NEED LIGHT AND Power. (Il.) F. 
M. White, Orange Judd Farmer, 66: 575; 


April 12, 1919. 
FARM SAVINGS ARE MADE POSSIBLE BY THE 
Usb OF ELECTRICITY. R. Trautschold, 


Journal of Electricity, 47: 105-106; Aug. 
1, 1921. 


FARM SERVICE BY ELEcTRICITy. (Il.) F. J. 
St. John. Hoard’s Dairyman, 63: 630; 
May 19, 1922. 

FARM STREAM AND ELRSCTRICITY. aes 
Cable, American Fruit Grower, 40:40; 
September, 1920. 

FARMING WITH ELEcTRICITY: A HUNDRED- 


THOUSAND-ACRE TRACT THAT IS FULLY 
EQUIPPED WITH MODERN MACHINERY. R. 


Howard, Scientific American, 124: 387; 
May 14, 1921. 
FEWER FIRMS IN ISOLATED PLANT FIELD. 


‘ utomotive Industries, 46: 391; 

922. 

GETTING THE UTMOST FROM YouR LIGHTING 
PLANT (IL) System on the Farm, 5: 
301-2; November, 1919. 

GIVING SERVICE IN AGRICULTURAL DISTRICTS. 
eee WoRLD, 75:1051-1059; May 

, 1920. 


Feb. 16, 





ELECTRICAL WORLD 


HARNESSING STREAMS FOR HOME POWER 
FURNISHES ELECTRICITY FOR FARM USE. 
Weekly News Letter, 6:6; June 11, 1919. 


HARNESSING THE FaRM CREEK. (Il.) P. S. 
Ross, Country Gentleman, 85: 6-7 plus; 
April 3, 1920. 

HEAT AND LIGHT FOR THE HOME AND FARM. 
os “= Ohio Farmer, 146: 218; Aug. 


HOME-FARM POWER AND LIGHTING. Ameri- 
can Automobile Digest, 1920. 

HORSEPOWER WITHOUT HorsEs. (Il.) F. J. 
St. John, Successful Farming, 21:14; 
September, 1922. 

HousgE-LIGHTING PLANT USES’ SIX-VOLT 
Auto BaTTery. Popular Mechanics, 35: 


712; May, 1921. 


HOUSEHOLD POWER, SOURCES AND USES. 
B. Potter, Ohio Farmer, 145: 


(Il. ) 
403 


plus; March 6, 1920. ; 

How MuvcH _ PROFIT FROM A _ LIGHTING 
PLANT? (Il) System on the Farm, 5: 
362-4; December, 1919. 

How To SELEcT Your OUTFIT FOR FARM 


SERVICE. Electrical Review 
79: 659-660; Oct. 29, 1921. 
How WHITE Coat CaN SAVE HARD WORK. 
(1l.) J. H. Blake, Dairy Farmer, 20; 

208; May 1, 1922. 

HyprRo POWER FOR THE 
(Il.) Scientific American, 
24, 1920. 

INDIANA RULES 
ICE. ELECTRICAL 
27, 1921. 

ILLINOIS PROVIDES FOR RURAL UTILITIES. 
ELECTRICAL WORLD, 78: 411; Aug. 27, 1921. 

INSTALLMENT Bonrs USED TO FINANCE 
RURAL LINES. ELECTRICAL WORLD, 81: 
168-9; Jan. 20, 1923. 

KNIGHT ENGINE ADAPTED TO TWO-UNIT 
FARM-LIGHTING SYSTEM. Automotive In- 
dustries, 42: 14-17, Jan. 1, 1920 

LA SEMAINE D’ELECTROCULTURE DE TOULOUSE. 
Ferrovillat, Comptes Rendus des Séances 
de VPAcadémie dAgriculture de France 
(Paris), 7: 711-16; Oct. 16, 1921; same 
above. Journal de Agriculture Pratique. 
35: 881; Nov. 5, 1921. 

L’ELECTRICITE EN AGRICULTURE. L. Roland, 
Journal de Agriculture Pratique, 33: 464; 
June 17, 1920. 

L’ELECTRICITE ET LES TRAVAUX DE CULTURE 
M. Ringleman, Journal de_ Agriculture 
Pratique, 33: 69-70; June 22, 1920. 


LET ELECTRICITY LIGHTEN Your LapBor. (Il.) 
K. J. T. Ekblaw, Dakota Farmer, 41: 420; 


(Chicago), 


CANADIAN FARMER. 
132: 338; dan. 


SERV- 
Aug. 


GOVERNING ELECTRIC 
WORLD, 77; 214; 


Feb. 15, 1921. 
LIGHTENING LABOR IN THE FARM HOME. 
J. M. Smith, Farmer’s Advocate, 56: 670; 


April 21, 1921. 

LIGHTING FARM BUILDINGS BY ELECTRICITY. 
Cc, L. Hubbard, Building Age, 43: 43-44; 
September, 1921. 


LIGHTING PLANTS MOUNTED INSIDE OF FORD 


SEDAN. (Il.). Electrical Review, 79: 826; 
Nov. 26, 1921. 
LIGHTING THE FARM HOME. Successful 


Farming, 20:145; March, 1928. 


LIGHTING THE MODERN HoME. (Il.) B. De 
Brie, Country Life, 42:98; July, 1922. 
LIGHTING THE RURAL HoME. W. H. Under- 
wood, American Thresherman, 22: 580; 

1919. 
LIGHTS THAT LESSEN LaBor. (Il.) F. M. 


Chase, Breeder’s Gazette, 79:21; Jan. 6, 
1921. 


LIGHTING UP RURAL COMMUNITIES IN IOWA. 


Electrical Review (Chicago), 72: 583-6; 
April 6, 1918. 

LONGER SPANS PROPOSED FOR RURAL LINES. 
ELECTRICAL WORLD, 78:1166; Dec. 10, 
aent. 

MAKE THE MOstT OF Your LIGHT PLANT. 


. J. T. Ekblaw, Orange Judd Farmer, 
68: 1352; Sept. 18, 1920. 

MAKING HAY WITHOUT SUNSHINE. (11. ) 
R. B. Matthews, LBlectrician, 89: 241; 
Sept. 1, 1922, same Electrical Review 
(London), 91: 287; Aug. 25, 1922. 

MAKING LIGHT WoRK: HOME-MADE DEVICES 
HELP A LoT AT BOTH ENDs. (lIIl.) ra. 
Dybedeck, American Thresherman, 24: 96; 
1921. 

MAKING THE MOST OF ELECTRICITY. 
E. N. Cable, American Fruit 
40:30; December, 1920. 

MANAGING ELECTRIC SERVICE FOR FARMERS. 
A. W. Jones, ELECTRICAL WORLD, 75: 283- 
284; Aug. 7, 1920. 

MERRITT FARM-LIGHTING PLANT IS AIR AND 
WATER-COOLED. Automotive Industries, 
42: 857; April 8, 1920. 

MoTorS FOR THE FARM. Journal of Elec- 
tricity, 54: 478; Nov. 15, 1920. 

New ELvectric LIGHTING SET. 
131: 298-299; March 18, 1921. 


(Il.) 
Grower, 


Engineer, 
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NEW ENGLAND COMPANY’S RURAL LINES ARE 
MADE SELF-SuPPORTING. H. M. Parsons, 
ELECTRICAL WorLD, 78:1333; Dec. 31, 
1921. 


NEw INTERESTS AND ACTIVITY APPARENT IN 
RURAL BUSINESS. ELECTRICAL WORLD. 
79: 290; Feb. 11, 1922. 


NEW PLAN FOR SUPPLYING SERVICE TO OvT- 
LYING MUNICIPALITIES. G. E. Miller, 
ELECTRICAL WORLD, 80: 326-7; Aug. 12, 
1922, 

New STEARNS FARM LIGHTING PLANT. 
Automotive Industries, 47: 273; 
1922. 


NoTE DE M. SouRISSEAU SUR LES POTEAUX 
—supports des lignes electriques agri- 
coles; with discussion. Comptes Rendus 
des Séances de VAcadémie dAgriculture 
de France (Paris), 8: 387-90; March 29, 
1922. 


ONE WoMAN’s SoLuTION. H. M. Conklin 
and P. D. Partridge, Journal Home Eco- 
nomies, 12: 375-6; August, 1920. 


OPERATING CHARACTERISTICS OF RURAL 
LINES. V. L. Hein, ELECTRICAL WORLD, 
81: 795-6; April 7, 1923. 


OuR FARM HOMES DESERVE ELECTRICAL Com- 
FoRTS. (Il.) J. R. Stone, Power Farm- 
ing, 29:15; 1920. 

POSITION OF ELECTRO-CULTURE. Electrician 
(London), 85: 223; Aug. 27, 1920. 

POWER AND LIGHT PLANTS REMOVE MANY 


OF THE HARDSHIPS OF RURAL LIFE. L. A. 
House, Sanitary and Heating Engineer- 


(11.) 
Aug. 10, 


ing, 98: 339-41; 404-6; Dec. 15-29, 1922. 

POWER POSSIBILITIES IN RURAL LINES 
Power Plant Engineering, 26: 614-16; 
June 15, 1922. 

PowER USES OF THE LIGHT PLANT. (IL) 
Orange Judd Farmer, 68: 266, Feb. 7. 
1920. 

PRESENT STATUS OF THE ISOLATED GAS- 


ELECTRIC GENERATING PLANT. Journal 
of the Society of Automotive Engineers, 
8: 28-37; discussion, 37-42; January, 1921. 

PRESENT STATUS OF RURAL SERVICE. J. C 
Martin, ELECTRICAL WorLD, 81: 168-9; 
Jan. 20, 1923. 

PROBLEM OF ELECTRICAL ENERGY USE ON THE 
FarM. J. C. Martin, Agricultural Engi- 
neering, 4: 21-3; February, 1923. 

PROFITABLE FIELD IN RURAL SERVICE LINES. 


D. L. Gaskill, ELecrricAL WorLD, 177: 
1445; June 18, 1921. 

PROMOTION OF RURAL BUSINESS. R. B. King, 
ELECTRICAL WoRLD, 80: 111-12; Nov. 18, 
1922. 

PUSH-THE-BUTTON FARMS. H. R. O’Brien, 
Country Gentleman, 85:10-11; Nov. 20, 
1920. 

PUTTING WHITE CoaL TO Work. (Il.) R.R 


Howard, Country Gentleman, 84:3); 
Feb. 15, 1919. 

RADIO AND FARM LIFE. 
74: 28-9; Sept. 23, 1922. 


Literary Digest. 


RELATIVE Cost OF GAS AND ELECTRICITY. 
M. E. Dresslar, Journal of Home Eco- 
nomics, 15: 71-80; February, 1923. 

REPAIRING ELECTRICAL Devices. C. John- 


son, Rural New Yorker, 80:119; Jan. 2-, 
1921. 

REPORT OF COMMITTEE ON ELECTRICITY IN 
RuRAL Districts. National Electric Light 
Association, June, 1911. 

REVIEW OF SOME RURAL LINE FUNDAMEN- 
TALS. J. C. Martin, ELECTRICAL WORLD, 
78: 1274; Dec. 24, 1921. 

RUBBING THE Macic Lamp. (Il.) J. RB: 
McMahon, Country Gentleman, 86:38: 
April 30, 1921. 

RUNNING THE FARM BY ELECTRICITY. _ 
H. Huntley, American Industries, 22 
6; February, 1922. 

RUNNING THE FARM BY 


Chas. 


33- 


WINDMILL. W : 
go), 


Burns, Illustrated World (Chica 
35: 436-7. 
RUNNING THE FARM ON TOWN-MADE JUICE. 


F. W. Beckman, Wallace’s Farmer, 44 
2264; Nov. 14, 1919. 

RURAL AND OTHER SERVICE Costs COM- 
PARED. D. D. Ewing, ELEcTRICAL WORLD, 
77:649; March 19, 1921. 


RuRAL ELectric SERVICE Costs ANA! re 
W. J. Greene, ELectrRIcAL Wortp. 89: 
656-8; Sept. 23, 1922. 

RuRAL ELectTric SERVICE. Distribution of 
Electrical Energy in Country Dis! icts. 
(France), International Review of Agr 
cultural Economics, 13-9: 649-58; 5eP- 
tember, 1922. 

RURAL ELECTRIC SUPPLY IN ENGLAND. JLEC" 
TRICAL WORLD, 77: 243; Jan. 19, 192 

RURAL ELECTRIFICATIONS IN FINLAND LEC: 
TRICAL WORLD, 77: 1070; May 7, 19-1. 

RURAL ELECTRIFICATION INCREASING IN te 
LAND. ELECTRICAL WORLD, 79: 232; Feb. 


4, 1922. 
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RuRAL EXTENSION ON REVENUE _ BASIS. 
ELECTRICAL WORLD, 80: 1103-4; Nov. 18, 
1922. 


LINE Costs PRORATED ON MILEAGE 


RURAL » oat 
ELECTRICAL WORLD, 80: 775; Oct. 


BasIs. 
7, 1922. 

RuRAL LINES OWNED BY FARMERS. Cc. 8. 
Kennedy, ELECTRICAL WoRLD, 77: 1243 
May 28, 1921. 

RuRAL RATES SHOULD BE BASED ON VALUE 
or SERVICE. N. T. Wilcox, ELECTRICAL 
WORLD, 77: 1115; May 14, 1921. 

RURAL SERVICE CHARGES. ELECTRICAL WORLD, 
81: 880; April 14, 1923. 

RURAL SERVICE IN SOUTHERN IDAHO. T. W. 


Halliday, ELECTRICAL WoRLD, 78: 107; 
July 16, 1921. 
RURAL SERVICE OpporTUNITY. G. C. Neff, 


ELECTRICAL WORLD, 79: 949-50; May 138, 
1922. 


CoveR ALL 
ELECTRICAL 


RurAL SERVICE RATES MUST 
Costs. J. O. Kammerman, 
WORLD, 77: 189; Jan. 22, 1921. 

SAFETY IN FARM POWER SERVICE. Aa 
Child, Scientific American, 126: 124; Feb- 


ruary, 1922. 
SAVING FUEL IN LIGHTS. Country Life, 
35:72; January, 1919. 


SERVICE STARTS AT THE 
B. M. Ikert, Motor Age 
Aug. 14, 1919. 


FACTORY. (IL) 
(Chicago), 36:7-$ 


i-9; 


SERVICING THE FARM LIGHT. Motor Age, 
37:35; April 1, 1920. 
SERVING DENSE IRRIGATION LOAD IN CALI- 


D’Oyly, ELECTRICAL WORLD, 


FORNIA. E. N. 
7 28, 1921. 


77:1241; May 

SERVING RURAL DISTRIBUTION FROM 
TENSION LINES. ELECTRICAL WORLD, 
875; April 16, 1921. 

SizE OF LIGHT AND 
\lford, Progressive 
13, 1923. 

Facts ABOUT A NEW FARM POWER. 
F. J. St. John, Virginia Agricultural De- 
partment Bulletin, 139,013-15 ; April, 1919. 

SomME IowA RURAL LIFE PRACTICES. ELEC- 
TRICAL WoRLD, 81: 625-8; March 17, 1923. 

TRANSMISSION COSTS 

AND RURAL SERVICE. N. T. Wilcox, Elec- 

trical Review, 79:9; July 2, 1921. 

RURAL SERVICE IN WISCONSIN. 
Review, 72: 601-3; April 6. 


HIGH- 


(a. 


. 


POWER PLANT. G. H. 
Farmer, 38:46; Jan. 


SOME 


SUGGESTIONS AS TO 


STATUS OF 
Electrical 
1918. 

THEIR THANKSGIVING. (I1.) American 
Fruit Grower, 39:12; November, 1919. 

THINGS TO KNOW ABOUT ELECTRIC PLANTS 


E. N. Cable, American Fruit Grower. 
42:29; February, 1922. 

THRESH YOUR GRAIN BY ELECTRICITY. (ll.) 
Cc. M. Harger, Independent (New York), 
103: 220; Aug. 21, 1920. 

TRANSMISSION LINE SERVICE. R. F. Pack, 
Electric Journal, 19:178; May, 1922 

Two TYPES OF STEARNS LIGHTING AND 
POWER PLANTS. Electrical Review (Chi 


cago), 79: 674; Oct. 29, 1921. 
UNcLE BILLY GETS ELECTRICITY. E. N. Cable, 
American Fruit Grower, 40:48 ; May, 1920 
Electrical 
May 14, 


JNPROFITABLE RURAL BUSINESS. 
Review (Chicago), 77: 1096; 
1921. 

Use of ELEcTRIC POWER IN PUMPING WATER 
FOR IRRIGATION. H. D. Hanford, Wash- 
ington Irrigation Institute Proceedings, 
January, 1916. 

Use or ELEcTRICITY AT GREATER FELCOURT 
FaRM. (IL) R. B. Matthews, Journal 
of the Ministry of Agriculture (London), 
<9: 329-33; July, 1922. 

Usk or ELECTRICITY IN AGRICULTURE. J. F. 

Crowley, Journal of the Royal Society of 

Arts, 67: 695-701, 709-721. 


USE of 


ELECTRICITY ON DaIRY FARMS TO 

IN ‘EASE PRODUCTION. (Il.) BHlectrical 
oe lew (Chicago), 75:995-7; Dec. 28. 
“~ ; ELECTRICITY ON ONTARIO FARMS. 


Commerce Reports, 52: 886-8; 1915 

Use OF ELECTRICAL ENERGY IN AGRICUL- 
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Existence of Ionization in Entrapped Oil Spaces 


To the Editors of the ELECTRICAL WORLD: 

The letter by William A. Del Mar, printed on page 
78 of your issue for July 14, is, in my judgment, a very 
pertinent one. Without discussing his suggestions at 
all, I wish simply to point out some considerations 
regarding composite insulations, especially those con- 
sisting of a porous paper impregnated with an oil or 
a petroleum jelly. 

We have ample evidence of ionization in occluded 
air spaces when subjected to moderately high voltages. 
In order to overcome this and permit the use of a 
higher potential gradient on the insulation, great care 
is now taken to insure complete impregnation with a 
flexible jelly which, at operating temperatures of 
cables, may be a viscous fluid. Thus we may be prac- 
tically certain that the volume of entrapped air is of 
negligible importance. 

However, does filling an air space with oil neces- 
sarily remove all the difficulties? How much improve- 
ment is afforded by a small occluded volume of oil over 
the same volume of air within a cable? Obviously a 
great deal, but ionization in oil is just as possible as 
ionization in air, although, to be sure, a considerably 


higher potential gradient is necessary in oil to produce 


the corresponding effect called corona. But just be- 
cause the ionization does not produce visual corona in 
oil under a certain gradient, can we conclude that it is 
not present or is not injurious? There is evidence to 
believe that when a small volume of oil or semi-fluid 
jelly is surrounded by a solid organic insulating mate- 
rial ionization may cause chemical deterioration, even 
though the potential gradient is considerably less than 
that required to produce visual corona in oil. In any 
case, if actual visual corona exists in oil, for instance, 
it should cause fully as rapid chemical deterioration as 
corona in air surrounded by solid insulating material. 
Convection is not so free and recombination is less 
rapid. 

This suggests that the question of increase of power 
factor with voltage which Mr. Del Mar raises is one 
of first-class importance, and it is imperative that its 
significance and cause be determined, as until this is 
done it remains an uncertain and disturbing factor in 
cable specifications. I am of the opinion that this 
increase of power factor with voltage is a phenomenon 
to be expected even with the most carefully impreg- 
nated cables and is intimately connected with the use- 
ful life of a cable if certain potential gradients are 
exceeded. It is probably due to ionization, not of air, 
but of the oil or semi-fluid petroleum. This ionization 
exists even with low-potential gradients, although it is 
very feeble, and it must increase with the voltage, 
probably nearly in direct proportion for the lower 
voltages, but at a faster rate for the higher voltages. 
This, however, would depend largely upon the tempera- 
ture of the material and its state, i.e., solid or fluid. 
The latter state is more favorable for ionization, except 
in the case where the contraction of the jelly due to 
solidification allows gaseous ionization for the higher 
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voltages. All this is on the supposition that the oil 
or gas is contained within a solid dielectric and does 
not apply to a volume of oil contained between metal 
electrodes. 

Considerable attention seems to have been paid re- 
cently to applying various modifications of Maxwell’s 
theory of a composite dielectric in the study of cable 
behavior. This tendency, while it may lead to a sort 
of empirical understanding, does not, in my estimation, 
give promise of very great advances in our actual 
knowledge of the existing mechanism. It does give a 
picture of the distribution of the stress within a cable, 
but when it comes to a question of its useful life when 
subjected to voltage, it seems that additional considera- 
tions must be taken into account. A study of the move- 
ments of an electron within a dielectric is of more 
importance in connection with the life of a cable than 


most engineers realize. D. E. HOWEs, 
Research Department. 
Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa. 


a 
Forecasting Water Supply 


To the Editors of the ELECTRICAL WORLD: 

Your recent editorial on forecasting water supply, 
appearing in the July 28 issue of the ELECTRICAL WORLD, 
would probably classify me as one of the “haphazard 
guessers,” but I firmly believe, and think I am not 
alone, that it is absolutely impossible to forecast river 
flow and load conditions with any accuracy over a long 
period. Dependence must be placed upon continuous 
supervision of conditions, and each day’s detailed 
operating schedule must be made up at midnight of the 
preceding day. If required by system load exigencies, 
it may be valuable and necessary to make a “hole in 
the pond” at an immediate sacrifice of hydraulic effi- 
ciency, the hole to be filled later through steam gen- 
eration. Advance information of an increased river 
flow would also justify drawing a pond down unusually 
low; otherwise the water equivalent of the hole in the 
pond will be wasted over the dam when the augmented 
flow occurs. Then, again, it may be advisable during 
Jow-flow periods to draw down the pond during peak 
loads if there are compensating periods of less than 
normal load during which the hole can fill with the 
normal flow of the water. The importance of a high 
pond elevation at certain plants during low-flow periods 
should not be lost sight of as emergency reserve in- 
stantly available for a few hours. 

Usually on a system which largely serves industrial 
loads of eight to twelve hours’ daily demand the noon- 
hour load during low river flows is almost exclusively 
carried by steam. During such periods hydro-electric 
units may be operated with atmospheric pressure in the 
draft tube as synchronous condensers to hold up the volt- 
age. This practice may become unnecessary if further 
development and adoption of quick-operating tap-chang- 
ing devices for large high-voltage transformers take 
place because their present operation is chiefly necessary 
to offset the effect of intervening transformers which 
are tapped for transmission in the opposite direction. 

In conclusion, water forecasts and load estimates over 
a long period can be used only as a general guide and 
must be accompanied by vigilant supervision of condi- 
tions as they approach or arise, giving due weight to 
good service, hydraulic efficiency, steam efficiency and 
system efficiency. This requires a high degree of inte!- 
ligence, technical skill and continuous application on 
the part of the operating personnel. X. Y. Z. 
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Plant Economy Increased by Coal Washer 


A. T. HUTCHINS, 


Superintendent Production, Alabama Power Company, Birmingham, 


WING to the necessity of burn- 

ing a lower grade of coal than 
that for which the Warrior steam 
plant was designed, the Alabama 
Power Company installed and has 
been operating for some time a coal 
washer, which has improved the fuel 
economy of the plant 17 per cent. 
The washer is mechanically operated 
throughout, all loading, dumping and 
hoisting equipment being automatic. 
Only two men are required to look 





after the machinery while in operation. 
Coal for the plant is obtained from a 
nearby mine on the Alabama Power 
Company property. Originally the coal 
furnished by this mine averaged about 
13,000 B.t.u. and 12 per cent ash, but 
now the coal is being taken from an- 
other seam on the same property and 


runs as low as 10,600 B.t.u. and 27 per 
cent ash. As a result of the lower-grade 
coal the boiler rating was decreased by 
about 30 per cent. Furthermore, the 
excessive slate in the coal formed a slick 
surf.ce on the grates and caused large 
quartities of coke to slide through to 
the »sh pit while dumping ashes. 


Those objectionable features, together 
he cost of handling the excess ash, 


wit} 


Ala. 


made it advisable to consider cleaning 
the coal. A careful study of available 
washers led to the selection of a 
Montgomery jig washer. 

The mine opening is on an eleva- 
tion overlooking a narrow level strip 
of land between the hill and an ad- 
joining river. Since this level land 
is required for storing 90,000 tons of 
coal, and also in order to handle the 
coal by gravity as much as possible, 
the washer was laid out on the side 


SLATE REMOVED FROM 10,600 B.T.U. COAL BY 
COAL WASHER INCREASES ECONOMY 
17 PER CENT 
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of the hill as shown in the accom- 
panying illustration. Coal is brought 
in from the mine opening on a nar- 
row-gage road and dumped into a 
hopper, from which a pan conveyor 
takes it to the crusher. From this 
crusher the coal discharges into an 
automatic loading bin at the lower 
end of the skip-hoist track, from 
which it is loaded into skip cars. The 
skip hoist dumps into a hopper at the 
upper end of its travel. From the 
settling tank, into which the coal 
goes after passing through the 


washer, it is raised by a short bucket 
conveyor and discharged into a cast- 





iron trough, through 
which it is distributed to 
the coal-storage area by 
sluicing. 

The slate discharged 
from the washer is car- 
ried to nearby low ground 
-in a similar manner and 
used for filling and re- 
claiming additional area. 

As mentioned before, 
the skip hoist is con- 
trolled automatically. 
The descending car opens 
a loading gate as it goes 
under the loading bin. 
The position of the skip 
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car at its loading point is such that 
the angle of repose prevents coal 
from running out beyond the capacity 
of the car. The weight of the loaded 
car closes a control switch under the 
track and starts the hoist, the coal 
gate being automatically closed by 
the upward movement of the car. A 
limit switch stops the car at the upper 
end of its travel, where it dumps into 
the upper hopper. Two cars are oper- 
ated from the same drum, one car 
being at its loading point while the 
other is unloading. 

The section of track on which the 
car rests while loading is hinged and 
spring-mounted in such a manner 
that the weight of the loaded car 
closes the starting switch. The clos- 
ing operation of the gates on the 
loading bin is accomplished by means 
of weights and cables connected to 
the gates and dummy cars, as shown 
in the accompanying drawing. As the 
coal car comes into its loading posi- 
tion, it pushes the dummy car down 
to the bottom of its travel, which in 
turn raises the counterweight by 
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cable connections. Another cable con- 
nects the same counterweight with 
the coal gate, and when the weight 
is raised the bucket opens because of 
its own weight. When the loaded 
coal car moves upward, the counter- 
weight causes the dummy car to re- 
sume its upper position and at the 
same time closes the coal gate by 
means of cables connected to the gate. 

The operation and maintenance 
cost on this skip hoist is very low 
in comparison with bucket, apron or 
belt conveyors. 

With this washer it has been pos- 
sible to wash the coal down to about 
10 per cent ash without any ap- 
preciable loss of combustible matter. 
This makes a reduction of 11 or 12 
per cent in the ash content of the 
coal. 

In addition to increasing fuel econ- 
omy 17 per cent and making it pos- 
sible to operate the boilers at higher 
rating, the removal of this slate 
has reduced clinker formation and 
thereby reduced the _ boiler-room 
labor and maintenance. 


Purifying Transformer Oils 


Several Companies Give Experiences with and Dehydration Require- 
ments of Filter Presses—Actual Tests on Two Types of 
Centrifugal Purifiers 


EPORTS from six central-station 

companies relative to oil-purify- 
ing experiences are available in the 
accompanying table. All of the 
companies reporting use the blotter- 
type filter press, although, as re- 
ported in the ELECTRICAL WORLD for 
March 24, 1923, on page 698, one 
large Eastern company has obtained 
very satisfactory results with the 
centrifugal separator, claiming as 
advantages greater speed and 
economy over the filter press. One 
of the six companies. reporting, 
namely, the Pennsylvania Power & 
Light Company, has considered the 
use of centrifugal purifiers, but ex- 
presses the belief that they would not 
be so satisfactory as the blotter- 
type filter presses owing to their 
weight. Quite extensive use of 
centrifugal oil purifiers was reported 
by the electrical apparatus com- 
mittee of the N. E. L. A., which 
made a canvass of numerous operat- 
ing companies. Many of these com- 
panies reported complete satisfaction 
with the equipment, although several 
reported this method slower than the 
blotter press. Others reported using 
the centrifugal machine as a primary 
purifier, finishing up with one run 


through the blotter press. It appears 
that the temperature of the oil 
put through a centrifugal machine 
exerts an exceedingly important in- 
fluence on the rate of filtration or 
capacity of a given machine and on 
the dielectric strength of the filtered 
oil. 

Studying the tabulated experi- 
ences, it is evident that there is a 
wide variation in opinion regarding 
the value of dielectric strength be- 
low which the oil should be filtered, 
the range being from 15,000 volts 
to 35,000 volts. Two companies 
state that they never dehydrate oil 
while the unit is energized, and most 
of the others purify oil in energized 
units only when it is impossible to 
take the apparatus out of service. 
The Pennsylvania Power & Light 
Company points out that it is much 
more desirable to take the trans- 
former out of service, tap all the 
oil out of the transformer and 
thoroughly wash down the windings 
with the oil circulating through the 
filter and then dump the oil back into 
the unit again. This assures getting 
all sludge or other foreign material 
out of the ducts and off the windings. 
The same company asserts that with 
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either a 7-in. x 7-in. or a 12-in. x 12- 
in. filter press it takes one man from 
eight to twelve minutes to chanyve 
the blotters. The frequency of 
changing paper depends upon the 
moisture and sediment in the oil, 
every ten minutes being sometimes 
necessary and at other times every 
hour being sufficient. 


TESTS OF CENTRIFUGAL OIL PURIFIERS 


In the report of the electrical ap- 
paratus committee of the N. E. L. A. 
previously mentioned the Westing- 
house Electric & Manufacturing 
Company, comments as follows on 
the use of centrifugal oil separators: 


We have made very careful tests of 
the De Laval oil separator and found 
its operation very satisfactory. The 
machine used for our tests was guaran- 
teed to clean 300 gal. of oil per hour, 
provided it is heated to a temperature 
of approximately 45 deg. C. The heat- 
ing is done with a 6-kw. “Bayonet” 
heater, which does not have sufficient 
capacity to heat the oil sufficiently 
when put through at rated capacity in 
cold weather. We made tests with 
very dirty and very wet oil, and in all 
cases the operation of the outfit was 
satisfactory. 

One lot of oil containing a consider- 
able amount of dirt and water having 
a breakdown test of 6.6 kv. was run 
through the separator with the follow- 
ing results: 


Gallons per hour 144 230 260 
Temperature, deg.C.. 39 39 28 27 
28.2 30.1 10.2 8.7 


Breakdown test in kv. 


The last two tests show clearly the 
necessity of heating the oil up to the 
proper temperature. 

Another series of tests with samples 
of the same lot of oil gave the following 
results: 


Gallons per 
550 


200 275 410 500 


Tempera- 
ture, deg. 
© 38 40 37 39 46 

Breakdown 
test in kv. 


Rates of water discharge in two of 
these tests were: 410-gal. rate, one 
pint in sixty seconds; 550-gal. rate, one 
pint in forty-five seconds. In _ these 
tests a grid heater was used in addition 
to the heater belonging to the outfit. 

Another series of tests was made 
using some exceedingly dirty switch oil 
that had been in use for some time and 
that showed a breakdown of 4 kv. This 
oil was run through the purifier with 
the following results: 

70 120 150 
50 48 49 
26.6 22 19.6 24.6 


Gallons per hour 
Temperature, deg. 
Breakdown test in kv...... 
re- 


ad- 


One gallon of solid material was 
moved from 40 gal. of this oil, in 
dition to considerable quantities of 
water. 

The main objections 
raised against the outfit are its cost 


that can be 


and its slow rate. With a filter-press 
type of purifier the cleaning of very 
dirty and very wet oil requires frequ: ot 
changes in filter paper, which is qu:te 
inconvenient, but if the oil is not too 
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Central-Station Users Give Experiences with Oil Filter Presses 






































| Are ‘lrans- | 
| Below What formers, Oil 
Dielectric Poe © Switches. Light-| When Using |How Long Does| 

‘ Do You Treat |” Filter Presse ; Tobate | a : c , 

Company Strength Do |Qj] While Unit] ning Arresters | Filter Presses | it ia ‘ilter | Time Required to Filter Oil 

You Require Is Alive? Permanently Do You Use Change Filter | 
Oil Purification? 5 Piped to Oil |Twoin Parallel? Paper? | 
| 1/10-In. Gap Purifier? 

Georgia Rail-|/30 to 35 kv. Yes No lYes or double| 10 to 15 min. From 24 to 48 hr. for 2,000 gal. of oil, depending on condition of 
way & Power] for 11,000 to press | bottom oil and weather. 

Conipany 110,000 volt 

oil. | 

Pennsylvania|Endeavor to|Onlywithtrans-|Only in power| |} 8 to 10 min. In cases where there has been enough moisture to cause breakdown 
Power & Light] keep oil above| formers when| houses and| | with one man;} at 8,000 to 16,000 volts, by passing all the oil through filter 
Company 22 kv. Im-| impossible to} large substa- 5 to 6 min. press twice we were able to raise the breakdown voltage to 

mediately] take out of| tions. | with two. 30,000. 
: filtered when it] service. 
| breaks down at 
| 16,500 volts or 
lower. 

Pennsylvania|Below 15 kv.J/Only when ap-| Yes No 6 min | In one case 3,000 gal. of oil was filtered in 12 hours with a 6-gal.- 
Water &Power| filtered im-| paratus cannot | per-min. pump. Filter paper usually changed twice an hour. 
Company mediately. Be-| be taken out of 

tween 15 and) service. 
20 kv. as soon 
} as possible. 
snsisiteaiiba Uelteaiaaaan nian tegapiie: | ~itietinnnems singlet tui = a 

Philadelphia}]22 kv. for new No No No 15 to 20 min.| Wide variation. In some cases oil will meet 22,000-volt test 
Electric Com-| oil and 16.5 | for 40 - section when passed through press once, while in other cases it must 
pany kv. for oil in | press. be passed through several times 

apparatus. 

Rochester Gas 15 kv No No No 5 min Oil with low dielectric strength due to presence ol! carbon or dirt 
& Electric Cor- | can be brought up to standard in much shorter time than when 
poration considerable moisture is present. With 7-in. filter press ap- 

proximately 15 min. is required to filter 50 gal. of oil. Oil with 
approximately 4 per cent moisture must be passed through 
filter press at least 5 times and sometimes as often as ten times 
to bring dielectric strength up to 25,000 volts using 1/10-in. 
gap with I-in. flat face. 

Utica Gas & 22 kv In many cases.|Some of main| No 10 min Average time to raise the breakdown voltage from 15,000 to 
Electric Com- transformers| 26,000 volts on a 1,000-kva., 22,000-volt transformer, contain- 
pany only. | ing approximately 1,200 gal. is from 18 to 38 hours, depending 


dirty or too wet, it can be cleaned and 
dehydrated much more rapidly than 
with a centrifugal separator. 

Results of tests conducted by the 
General Electric Company on a No. 
6 Sharples Specialty Company cen- 
trifugal separator have been sub- 
mitted to the ELECTRICAL WORLD by 
the separator manufacturers. These 
observations are given below: 

The first run was made on a batch 
of No. 10 “Transil” oil drained from a 
transformer that had been in service. 
It was heated to a temperature of 150 
deg. F. and centrifuged at capacities 
varying from 100 gal. per hour to 300 





gal. per hour, with the following 
results: 
Capacity, No. of Average Breakdown, 
Gal. per Hour Tests Kv. 
100 5 34.4 
240 4 32.7 
260 4 34.0 
300 a 36.0 
5 25.0 


Original 

In the above work one sample was 
taken at each capacity and four or 
five breakdown tests made from each 
sample. In all later runs two samples 
were taken at each capacity and four 
or five tests made on each sample. Only 
one breakdown was taken on each 
filling of the cup. At the end of the 
first run the bowl was taken apart and 
there was a deposit of about 4% in. 
of sludge in the rotor. 

‘he engineers of the General Electric 
Company felt that the original oil 
tested was too good to indicate what the 
mschine would really do. The tanks 
were, therefore, filled with a new batch 
ot oil, and steam was bubbled through 
them for several minutes until the oil 
Wes white and milky. The original oil 


drawn from these tanks indicated an 
average breakdown of about 6 kv. In 
order to determine whether tempera- 
ture was an important factor two sets 
of tests were run, with the oil at 105 
deg. F. on one test and 125 deg. F. on 
the other. The breakdown results were 
as follows: 





With temperature 105 deg. F.: 


Capacity, No. of Average Breakdown, 

Gal. per Hour Tests Kv. 

120 9 24.0 

175 10 32.9 

212 9 32.0 

238 10 31.4 

318 9 31.0 

432 9 29.9 

600 9 28.3 

Original 5 6.0 
With temperature 125 deg. F.: 

75 10 38.1 

140 10 38.2 

230 10 38.5 

385 7 34.1 

Original 5 6.0 


It will be noticed from the above that 
the most satisfactory results were ob- 
tained at 125 deg. F. 

The engineers were then interested to 
see what results might be obtained on 
oil that tested at an intermediate point 
between the very worst oil and the 
good oil that had been tested. A batch 
of oil, therefore, was wet with steam 
and then diluted with good oil uutil a 
point was reached where the average 
breakdown was 11.4-kv. This run was 
made on a rainy day, which may or 
may not have affected results. The fol- 
lowing breakdowns were obtained: 


Capacity, No. of Average Breakdown 
Gal. per Hour Tests Kv. 
110 10 32.5 
230 9 37.1 
306 8 34.9 
510 7 28.4 
Original 5 11.4 


After all the tests were completed, 
the General Electric Company engi- 


upon atmospherie conditions 


neers and testing department expressed 
themselves as being very well pleased 
with the results obtained. Upon re- 
quest, A. H. Scott of the company’s 
engineering department said that he 
felt that a conservative rating for the 
machine would be a capacity of 400 
gal. an hour to give a breakdown of 
32 kv. or better when run at a temper- 
ature of 125 deg. F. 


Air-Break Switches Reduce 
Service Expense 


USES are not used on either 

high-tension or low-tension power 
circuits of the Southern Power Com- 
pany, which has a great many indi- 
vidual high-tension distributing sub- 
stations without attendants. These 
stations are of the outdoor type and 
are situated at the plant of the con- 
sumer. The high-tension sides of 
the transformer banks are provided 
with automatic air-break switches, 
and the low-tension sides with circuit 
breakers on the individual circuits 
in the plant of the consumer. The 
plan is to set the switch on the high- 
tension side high enough to take 
care of short circuits only, allowing 
the low-tension switches in the cus- 
tomer’s plant to take care of ordinary 
overloads. The air-break switches 
operate quite well, and while they are 
more expensive than fuses, they cost 
a great deal less than oil switches. 
This permits taking on of smaller 
customers, without excessive substa- 
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tion costs, than would be the case if 
oil switches were used. 

Fuses are objected to because of 
danger of one of them blowing. They 
are also objectionable on account of 
delay in restoring interrupted serv- 
ice, particularly at stations where 
there are no regular attendants. It 
does not appear that it would be feas- 
ible to equip all substations, regard- 
less of size or of operating condi- 
tions, with the air-break switches 
instead of the oil switch. There is, 
however, in these small individual 
substations a practicable field for the 
use of the air-break switch. 





Ice Prevention on Trash 
Racks by Electric 
Heating 


C. N. ANDERSON 

New York, N. Y. 

N NORTHERN EUROPE the ice 
formation on trash racks is very 
troublesome, and oftentimes it is nec- 
essary to keep several men employed 
continuously at each station to keep 
these racks clean during cold weather. 
In order to avoid this, experiments 
in heating racks were conducted at 
the Kykkelsrud power station in 
Norway with satisfactory results. 
The bars of the rack are arranged 
in groups of ten or twelve, and 
alternate groups are connected 
alternately at the top and bottom so 
that the current passes down one 
group, up the second, down the third 
and so on, as shown in the 
accompanying illustration. 
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Extracts from an Operating Code* 


Maintaining Equipment 

N THE routine care and main- 

tenance of equipment in the electric 
plant of a power system too much 
stress cannot be placed on assurance 
of personal safety. All apparatus 
should be considered alive unless they 
have been properly tested for volt- 
age. Precautions to be taken in 
maintenance work follow: 


1. Lines, circuits, feeders and appara- 
tus must be considered alive at all times 
unless properly blocked and, in addition, 
tested for voltage. The most common 
method of making this test on equip- 
ment of 6,000 volts or higher, a method 
which is reliable only if performed by 
an experienced man, is to touch the 
conductor to be tested with the metal 
end of a switch hook, withdraw it 
slowly, and see if a spark jumps from 
the conductor to the switch hook. The 
presence of a spark indicates that the 
conductor is alive. For equipment of 
2,400 volts or less the above method is 
not suitable. In these cases proper 
protection may be had by the use of 
standard rubber gloves or _ special 
insulating shields or stools provided for 
particular operations. This rule applies 
even for 110-volt or 220-volt equipment, 
as contact with these has caused pain- 
ful, dangerous and fatal shock. 

2. Feather dusters must not be used 
on or near high-voltage equipment. 

3. In stations in which there is only 
one man per shift an additional man 
must be detailed when cleaning of a 
hazardous nature is to be done. By 
“hazardous cleaning” in this rule is 
meant not only the cleaning of live 
equipment, such as 2,400-volt oil 
switches, conductors, etc., but also the 
cleaning of dead high-voltage equip- 
ment, low-voltage equipment compart- 
ments, or the building, where the 
hazard consists in the possibility 
of improper blocking or the prox- 


A.C. |Supoh 


“Trash Facas---"" 


‘in 


RACKS ADAPTED FOR ELECTRIC HEATING TO REMOVE ICE 


Power was fed by means of three 
buses, one going out in each direc- 
tion and one over-lapping, resulting 
in a delta load on the three-phase line. 

In the Kykkelsrud station three 
transformers with a total capacity 
of 1,600 kw. were used, representing 
7 kw. per cubic meter of water per 
second. In the Vamma station one 
1,000-kva., 220-volt transformer is 
used with two more proposed. 


imity of live high-voltage equipment. 

4. After cleaning a general inspec- 
tion of the equipment must be made be- 
fore it can be considered ready to be 
put back into service. 

5. Guard your own personal safety. 
Do not accept on faith statements thai 
equipment which you are about to work 
on or near is safe. Assure yourself 
that it is safe. 

6. Be sure that parts of equipment 
that are alive under normal operation 





*Abstracted from the operating code of 
the Philadelphia Electric Company. 





are properly grounded before working 
on them. When an insulation test is 
to be made with megger, bell box, 
voltmeter or lamp, ground the equip- 
ment before making this test to assure 
yourself that it is dead. 


Cleaning Rotating Equipment 


When cleaning rotating machines 
by air blast too high a pressure must 
be avoided as the insulation of the 
coils may be injured either by heing 
lifted or by dust or fine sand thrown 
into the air stream acting as a sand 
blast. Any water in the air blast 
may cause either short-circuiting or 
rusting of iron parts. 


General Cleaning 


1. Keep all apparatus thoroughly 
cleaned; accumulation of dirt, dust, oil 
or other foreign matter is unsightly 
and dangerous. 

2. Blow the dirt and dust from the 
frame, commutator, windings and 
inaccessible parts of a machine with 
compressed air. The pressure of the 
air used for blowing should not be 
greater than 70 lb. per square inch. 
Always allow any accumulation of 
water in the compressed-air pipes and 
tank to be blown out before the blast 
is turned on a machine. 

3. In addition to blowing, wipe the 
frame and all insulated parts that can 
readily be reached. 

4. Cleaning should be done daily, 
where possible, but the frequency wiil 
vary with the location and local condi- 
tions. In no case should more than 
a week be allowed to elapse between 
cleanings. 

5. After cleaning, check the air gaps 
to make sure that no foreign material 
has lodged in them and that the 
armature and pole faces are not 
rubbing. Checking should be done with 
the gage provided for the purpose or 
by holding a light at one side of the 
rotor and looking through the gap from 
the other. 





Testing Overspeed Device 
at Reduced Speed 


N ACCOUNT of the possibility 

of leaving a machine without 
proper governor control when the 
overspeed device is tested at over- 
speed, a method has been developed 
of testing this device at reduced 
speed by attaching to it a small 
weight provided for the purpose. 
The addition of the weight increases 
the centrifugal force by a known 
percentage so that to each tripping 
speed with the weight attached there 
corresponds a higher tripping speed 
with the weight detached. There- 
fore tests can be made correspond- 
ing to speeds several per cent above 
normal at speeds which are actuall) 
several per cent below norma! 
thereby having the machine alway= 
under the control of the governor. 
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The detailed instructions for test- 
ing overspeed devices by this method 
follow: 

1. If the turbine has been running, 
slowly close the throttle valve by hand 
and allow the turbine to come to rest. 

2. Remove the hand-hole plate on the 
governor pedestal and place on the 
emergency trip the weight provided for 
the purpose. (Note.—If the machine 
has stopped in such a position that the 
weight cannot be attached, open the 
throttle sufficiently to turn the turbine 
shaft and trip the throttle immediately 
when the shaft starts to move.) 

3. Replace the hand-hole plate. 

4. Bring the turbine up to speed 
slowly and note, with the tachometer 
and frequency meter, the speed and 
frequency at which the emergency trip 
operates. The speed motor should be 
set so that the machine would operate 
at normal speed without the weight on 
the emergency trip. 

5. After the throttle valve has op- 
erated properly under the action of the 
automatic overspeed device, operate the 
hand wheel to the closed position and 
reset the throttle trip. 

6. If the emergency trip does not 
operate before the machine has reached 
normal speed, trip the throttle by 
hand. 

7. Allow the machine to come to rest. 

8. Remove the hand-hole plate and re- 
move the weight from the emergency 
trip. 

9, Replace the hand-hole plate. 





Condition of Safety Devices 
Checked by Weekly Form 


P. W. EBERHART 
Supervisor Substations Department, 
Duquesne Light Company, 
Pittsburgh, Pa. 


Safety 


HE safety report shown here- 

with is used by the substations 
department of the Duquesne Light 
Company to insure that all regula- 
tions in regard to safety devices are 
enforced. This report is made out 
weekly at each substation and sent 
to the substations department. Re- 
quests for any material, and par- 
ticularly for material to replace that 
used from the first-aid boxes, are 
entered on the reverse side of the 

SUBSTATIONS DEPARTMENT 

WEEKLY SAFETY REPORT 
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form. In this manner a direct check 
is kept on all safety equipment used 
in the substations. 





Device for Ascertaining if 


Conductor Is Alive 
J. P. MCKEARIN 


Electrical Engineer 
Electric Light Company 
Springfield, Mass. 


United 


OR conveniently determining 

whether lines are alive or not the 
United Electric Light Company, 
Springfield, Mass., recently fitted up 
a number of disconnecting switch 
sticks with headpieces like that 
shown in the accompanying drawing, 
utilizing the Westinghouse “spark C” 
tester for the necessary visual in- 
dication. 

The headpiece consists essentially 
of a wooden block pivoted on a V- 
shaped piece of strap iron used to 
fasten the headpiece to the switch 
stick. Two holes are bored in the 
block at right angles to each other. 
In one of the holes is inserted the 
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tester tube, while the other serves 
as a peephole and is equipped with a 
light shield. Owing to the pivoted 
mounting of the block it can be tilted 
so that the operator holding the 





HOLDER FOR VISUAL INDICATOR, FASTENED 
TO 8-FT. SWITCH STICK 


switch stick can readily observe the 
tube from the floor. If the conduc- 
tor is alive, the tube will glow at a 
distance of about 14 in. from a 
66,000-volt circuit, 2 in. from a 
13,000-volt circuit, 4 in. from a 5,500- 
volt varnished cable or _ rubber- 
covered cable, and on contact with a 
bare wire at 2,400 volts. 





Aiding the Development of Carrier Current 





RECORD SHEET OF CARRIER CURRENT 
EQUIPMENT OPERATION 
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While carrier current is in the devel- 


opment stage, it may also be advisable 
to keep a record of the exact time at 
which the communication took place, so 
that operating conditions on the rest of 
the system at the time can be studied. 
This is particularly important if it is 
necessary to determine the effects on 
communication of switching operations, 
charging lightning arresters, etc. 
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Preventing Theft of Electric Service 


Methods Most Commonly Used By Unscrupulous Customers to Beat 
the Meter—How Such Cases Can Be Remedied 


By RALPH PITTMAN 


Superintendent Light & Water Departments, Pine Bluff Company, 
Pine Bluff, Ark. 


HERE is a certain class of con- 

sumers of electricity who have 
always considered a utility company 
as legitimate prey and have regarded 
the theft of energy more lightly than 
the theft of an equivalent amount 
of money or merchandise. It is ex- 
ceedingly difficult to make these con- 
sumers understand that there is no 
difference in principle, and that 
their distinction between the two 
cases is purely a case of mental 
attitude. 

Better public relations, a clearer 
understanding of the problems of 
the utility by the consumer, closer 
personal contact with the consumers 


through representatives of the util- 
ity are proving to be effective means 
of correcting this attitude. 

But the thief of electric service, 
though his tribe may decrease, will 
always be with us. To prevent such 
theft the utility must be always on 
the alert and well informed as to the 
methods usually employed. A num- 
ber of interesting schemes used for 
the theft of current have come to 
the attention of the writer, and the 
means ‘for their detection and pre- 
vention is here presented. 

The first requirement for work of 
this kind is a quick-witted meter in- 
spector. The man selected for this 


work must be absolutely trustworthy, 
for he will have numerous oppor- 
tunities to accept bribes. As most 
utilities read each meter on approxi- 
mately the same day of each month, 
the thief of electric service soon 
learns when the meter reader is to 
be expected, and consequently little 
can be accomplished with the regu- 
lar meter readers. 

Upon entering the consumer’s 
premises, the inspector should first 
make a thorough examination of the 
meter, then remove the wires from 
the load side of the meter and test 
each outlet in the building to assure 
himself that no energy can be 
taken from any _ outlet except 
through the meter. 

In making such an inspection the 
inspector should keep in mind those 
schemes that may be most readily 
applied to defraud the utility. Some 
of the methods most generally used 
are here briefly cited, with an effec- 





FIGS. 1 TO 5—VARIOUS METHODS OF PUTTING METER WHOLLY OR PARTIALLY OUT OF SERVICE 
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tive means for preventing further 
tampering. 

Case 1. Stoppage of meter disk. 
This is accomplished mechanically 
by inserting a small object through 
a hole drilled or punched in the 
meter case so that one end rests on 
the disk and prevents its rotation. 
This requires but a very small hole, 
which is conveniently plugged with 
some plastic material of the same 
color as the meter. Even if not 
plugged, the hole is so small that it 
is difficult to see except on very close 
inspection. 

The only practical means of pre- 
venting this form of theft is by 
the use of glass-covered meters. 
The glass is difficult to drill, and 
the cast metal forming the base of 
the meter does not drill so easily as 
the sheet metal stamping forming the 
cover. New meters with glass covers 
cost no more than those supplied 
with metal covers, and the glass cov- 
ers are interchangeable with metal 
covers of the same type of meter. 

Case 2. Jumpers. A wide variety 
of jumpers are in evidence, ranging 
in refinement from the short piece 
of wire used in Fig. 1 to that shown 
in Fig. 2, which makes use of needle 
points which penetrate the insula- 
tion and when removed leave little 
marking on the wire. 

One method of preventing the use 
of jumpers in localities where they 
are particularly numerous is to in- 
terchange the current and potential 
leads inside of the meter. If this is 
done the application of the usual 
type of jumper will result in a short 
circuit, and the would-be thief, not 





», grounded = 


ransformer Ground inside premises 


FIG. 6—PROPER CONNECTION FOR SYSTEM 
WITH GROUNDED NEUTRAL 


knowing the internal connections of 
the meter, will generally abandon 
the task. 

The so-called safety boxes offer 
the best protection against this type 
ot theft, as it is very difficult to ap- 
ply the jumper when the wiring is 
So installed. ; 

Case 3. Taps on line wires inside 
of building. The old and now ob- 
Solete practice of bringing the line 
Wires through the attic of the build- 
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ing to the meter loop rendered this 
form of theft very prevalent. 
Upon detecting a case of this kind, 
the utility should require such 
change in wiring as may be neces- 
sary to expose the line wires to the 
meter. 
Case 4. 
entrance switch. 


Connection of devices to 
The fact that the 





METER SHOWS NO OUTWARD INDICATION 
OF TAMPERING, BUT DISK WAS 
EFFECTIVELY STOPPED 


back porch is the most convenient 
location for the meter has resulted 
in the connection of various appli- 
ances to the entrance switch. The 
appliance generally used in this way 
is the electric iron. Connections 
are usually made so they can be 
quickly jerked off the switch, should 
occasion require their speedy re- 
moval. Another scheme is to remove 
one of the fuse plugs, connect the 
blades of the switch together and 
screw the attachment plug of the 
device into the fuse block. Fig. 3 
illustrates this scheme. 

This method of theft can be pre- 
vented only by keeping the entrance 
switch either locked or sealed, and 
this is by no means an easy task. 

Case 5. Cord and plug from en- 
trance switch to socket. By means 
of this arrangement it is possible to 
supply an entire building from the 
entrance switch. The illustration, 
Fig. 4, shows the arrangement. 

In case the entrance switch is left 
closed, a short circuit will occur un- 
less the polarity happens to be cor- 
rect. For this reason, the entrance 
switch is usually found open. If 
the polarity does happen to be cor- 
rect, the current will divide between 
the path through the cord and that 
through the. meter, and the meter 
will thus register a part of the 
energy used. The means of prevent- 
ing this form of theft is the same 
as that given under Case 4. 

Case 6. Connection back of en- 
trance switch. This scheme is very 
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difficult to detect, because the ar- 
rangement can be so _ effectually 
concealed. A pair of wires is then 
carried to the wiring inside the 
house. If the polarity does not hap- 
pen to be correct, a short circuit 
results. If this happens, the ordi- 
nary thief generally gives up the job 
in disgust. Fig. 5 shows one applica- 
tion of this scheme. Safety switches 
and exposed line wires from the 
service to the meter are the best 
means of preventing such connec- 
tions. 

Case 7. Burning out of current 
coils. The loss to the utility through 
the malicious burning out of current 
coils in meters is probably very 
small. If the transformer serving 
the consumer is small, and not too 
far away, the primary fuse of the 
transformer will be blown. But if 
the transformer is of large capacity, 
or is one of a bank consisting of 
a number of transformers, the in- 
sulation may be burned from the 
current. coil of the meter. 

A meter damaged in this way will 
run backward on no load, stop at 
about 20 per cent load, and run for- 
ward on loads greater than 20 per 
cent. Unless considerable energy is 
being taken through the meter, its 
condition will be detected from the 
readings. 

Case 8. Shunting out current 
coils on secondary systems using 
grounded neutral. Without doubt 
the central station is losing a con- 
siderable amount of revenue through 
the careless connection of watt-hour 
meters on systems employing the 
grounded neutral. Some of this loss 
is no doubt due to intentional theft 
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*e Current Cor/s 


FIG. 7—-EFFECT OF REMOVING FUSE IN 


THREE-WIRE SERVICE 

on the part of the consumer, but in 
many cases where this loss occurs the 
consumer is innocent of such an 
intention. 

This loss of revenue may be en- 
tirely avoided by taking especial 
care to see that the current coil of 
the meter is connected to that side 
of the transformer secondary which 
is not grounded. This wire is best 
found by means of a test lamp in the 
hands of the man setting the meter. 
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The meterman should be instructed 
to connect the current coil of the 
meter in that wire which lights the 
lamp to ground. Fig. 6 shows the 
connection. It will be noted that 
any connection to ground on the load 
side of the meter acts as a shunt 
across the current coil. 

Case 9. Cutting out potential coil 
of three-wire meter by removing one 


fuse to open potential circuit. If one °|j 


fuse is removed from the fuse block 
protecting a three-wire circuit the 
potential coil of the three-wire 
meter, since it is connected across 
the 220-volt wires, will not be ex- 
cited, and as a result the meter will 
not register the energy taken from 
the circuit. Those outlets which are 
connected across the neutral and the 
other 220-volt wire can still be used, 
and the energy taken from these 
outlets under these conditions will 
not be registered by the meter. Fig. 
7 shows this arrangement. 

The only means for preventing 
this theft is either to keep the en- 
trance fuses locked or to change the 
service to a two-wire service. Most 
large central stations have discon- 
tinued the use of small three-wire 
meters, which are undesirable for 
other reasons than the one here 
discussed. 

These methods of theft, together 
with the means for prevention, are 
not intended as a dictionary upon 
this subject, but rather as a descrip- 
tion of those schemes most generally 
prevailing. Careful inspection is the 
one means of preventing theft that 
the other methods all depend upon, 
and a good inspector and tester will 
generally pay big dividends. 





Electricity Is Used to Hatch 


100,000 Eggs 


N ELECTRICALLY heated 81,- 
000-egg hatchery is being suc- 
cessfully operated by Sam H. Moore 
& Son of Corvallis, Ore. This is 
the largest electrical equipment of the 
kind in the West, and the full capac- 
ity, which is 100,000 eggs, may be 
increased 100 per cent by double- 
decking the incubators. The incu- 
bator controls, also the large-capac- 
ity brooder on the second floor, which 
is of the special “bookcase” variety, 
are all electrified. The sleeping room 
occupied by the caretaker and the 
two offices, one equipped with a fire- 
place, are also heated by electricity. 
Thus one more use for electricity on 
the farm is being developed success- 
fully. 
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Showing Who Receives the Central Station’s Profits 


Dividend Checks Have Gone To- 


HOW DIVIDEND CHECKS ARE DISTRIBUTED TO STOCKHOLDERS IN THIRTY-ONE STATES 





O SHOW its customers and 

stockholders how its profits are 
distributed the Arkansas Light & 
Power Company of Pine Bluff, Ark., 
at the time of mailing its latest 
quarterly dividend checks, used the 
very effective window display shown 
in the accompanying illustration. A 
large map of the United States was 
used upon which was indicated the 
number of stockholders throughout 
the country who were to receive 
dividends. A ribbon extended from 
each state to a pile of checks in the 
foreground. The company now has 
stockholders in thirty-one states, of 
which the greatest number (354) 
naturally are located in Arkansas. 
A continuous sale of its 7 per cent 
preferred stock is being carried on 
by the Arkansas Light & Power 
Company. 





What Other Companies 
Are Doing 


Providence, R. I. — Appliance 
sales by the Narrangansett Electric 
Lighting Company’s group of elec- 
tric shops during June _ totaled 
$70,200 compared with $29,832 for 
June, 1922. During May, 1923, the 
company sold 1,040 vacuum cleaners 
at a total price of $58,956, and about 
800 of these were sold over the 
counter. With each cleaner was fur- 
nished a portable lamp as a premium, 
and the estimated revenue added to 


the system from sales of elec- 
tricity for these two items is $3,120 
for the lamps and $3,744 for the 
cleaners. Last fall the company sold 
1,125 cleaners in six weeks. A. H. 
Allecott is manager of electric shops. 


Boston, Mass.—A department of 
commercial and industrial lighting 
has recently been organized by 
Charles H. Tenney & Company for 
the use of utilities operated by this 
management and _ other clients. 
Headquarters are at 200 Devonshire 
Street, Boston, and the work is in 
charge of Wyndham §S. Wallace. The 
new department will be closely affili- 
ated with the power engineering de- 
partment of the Tenney organization 
and will strive to combine intensive 
studies of illumination and resulting 
mercantile and industrial betterment 
work with the power survey investi- 
gations now being made by V. M. F. 
Tallman, power engineer of the Ten- 
ney company. 

Denver, Col.—Increased business 
has necessitated additional office 
space for the Denver Gas & Elec- 
tric Light Company in its own 
building to the extent of almost 25 
per cent. With the exception of a 
few offices on the third floor of the 
building, the company has _ been 
using the basement, the main floo! 
and the second floor. As a result of 
recent changes the entire third floor 
has been taken over. Numerous 2! 
terations were found necessary. 
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Hydro-Electric Development and 
Steam Equipment 


Efficiency of Gas Engines for Central 
Stations —M. S. Mason.—Gas-engine 
stations to pay their way must operate 
all engines at practically full load for 
the entire time they are working. Cost 
figures for generating power with 
various loads are given to prove this 
point. One method of preventing the 
necessity of operating at points other 
than full load is to install storage bat- 
teries to take up peak loads and fluc- 
tuations. — Electrical Review (Eng- 
land), June 29, 1923. 

Mixed - Pressure Turbines. — Two 
mixed-pressure turbines, of rather 
unusual design, are being used in the 
power plant of the Calumet & Hecla 
Mining Company, Lake Linden, Mich. 
One is rated at 7,500 kw., and the other 
at 10,000 kw., and both utilize the ex- 
haust from a number of copper stamp 
heads with a supplementary supply of 
live steam first passing through a high- 
pressure cylinder. The regulating gear 
is of interest as it must control not 
only high-pressure inlet and bypass 
valves but also two inlet valves admit- 
ting low-pressure steam to the low- 
pressure cylinder.—Power, July 3, 1923. 


Power and Fuel Consumption of the 
Tron and Steel Industries in Pittsburgh 
District—S. B. ELy and W. F. Ritrt- 
MAN.—A detailed study of this indus- 
try with particular attention to the 
power requirements has been carried 
out by the authors. A table is given 
which shows the fuel consumption and 
general data on steel works in this 
district. Curves are also given cover- 
ing the past ten years to show the rat- 
ing representing the boiler capacity of 
all the iron and steel plants in the dis- 
trict, output curves for the steam pro- 
duced by this boiler capacity, quantity 
and total value of the coal used, price 
of boiler coal per gross ton, total blast- 
furnace gas used, quantity and cost of 
natural gas used, total quantity and 
value of all fuels used, the percentage 
of coal in blast-furnace gas used, value 
of unit of fuel, quantity of fuel per ton 
of steel and the cost of power fuel per 
ton of steel—Mechanical Engineering, 
July, 1923. 


Generation, Control, Switching 
and Protection 


Pendmann Arrester.—A. LIPPMANN. 
he arrester described is a ground- 
device and consists of a horn gap 

Wii. a resistance in the ground line. 

In parallel to the resistance is an elec- 


ing 


tronagnet with a movable armature to 
wh -h is attached a contactor. In case 
of in overvoltage of 15 per cent or 
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more above normal voltage, the horn 
gap will are over and will lead the 
surge over the resistance to ground. 
At the same time the voltage drop 
across the resistor will energize the 


magnet, which in turn will short- 
circuit the horn. This will extinguish 
the are and also de-energize the mag- 
net, so that the normal voltage, follow- 
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MAGNETICALLY SHORT-CIRCUITING HORN 
EXTINGUISHES ANY ARC FORMED 
BY OVERVOLTAGE 


ing the overvoltage, will be inter- 
rupted. As the contactor is under oil, 
it acts like an oil switch and will break 
at or near the zero passage of the cur- 
rent. The entire cycle of operation is 
of about one-tenth second duration. 
An oscillogram is shown in which the 
action of this arrester, lasting 0.08 
second, is plainly visible—Elektrische 
Betrieb, June 24, 1923. 


Transmission, Substations and 
Distribution 


Design of Large Transformers.—I. R. 
MARCHAND. — Modern high-capacity 
power transformers must be designed 
and built in such a way as to withstand 
safely heavy overloads and the short- 
circuit forces of large power systems, 
as well as voltage surges of a multiple 
of the rated voltage of the machine. In 
this first installment of a somewhat 
general paper the author explains how 
mechanical forces occur in transform- 
ers during the switching-in current 
rush, during a ground or under short 
circuit. It is shown how and why a 
circular coil winding stands up best 
under radial forces. The safety of a 
transformer is seriously impaired if a 
large number of voltage taps is pro- 
vided, because they unbalance the 
equilibrium between the high-voltage 
and the low-voltage windings and be- 
tween the windings and the core. For 
main transformers, feeding important 
trunk lines, the author strongly recom- 
mends avoiding any taps and the use of 
a small auxiliary transformer with the 
necessary taps in series with the main 
unit. Spring-coil supports are of little 
use as shock absorbers under short- 
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circuit stress, because their inertia is 
far too high to follow quickly enough 
the virtually instantaneous shock of a 
short circuit. Even as a take-up device 
for a shrinkage of the coil stacks the 
spring supports are of no great value, 
the author claims, because it is pos- 
sible to so treat the windings as to 
avoid shrinkage safely. A regular in- 
spection of the windings of a trans- 
former during the first year of its op- 
eration, although it means an untanking 
of the core and coils every time, will 
be found to pay for itself soon. At these 
inspections any possible misalignment 
of the windings can be rectified before 
serious damage results. Finally, the 
use of two-step oil switches is recom- 
mended, with a properly dimensioned 
resistance between the two steps. These 
will reduce the initial current rush and 
help in the suppression of excessive 
mechanical forces.—Revue Générale de 
VElectricité, June 23, 1923. 


Superpower, a National Resource.— 
A symposium of three papers presented 
by P. T. Brady, R. F. Schuchardt and 
M. H. Aylesworth at the spring con- 
vention of the A. I. E. E. An ab- 
stract of each one of these papers may 
be found, in the ELECTRICAL WorRLD for 
April 28, 1923, on page 992.—Journal 
of the A. I. E. E., June, 1923. 


Units, Measurements and 
Instruments 


Electrode Apparatus for the Loca- 
tion of Submarine Cables and Faults.— 
F. B. YouNG and W. JEVONS—A 
method is described for locating cable 
faults by means of a pair of towed elec- 
trodes, the cable section between fault 
and shore being energized by alternat- 
ing or interrupted current. The limita- 
tions and difficults of the methods are 
discussed and remedies are indicated. 
Two practical trials of the gear are 
briefly described. Simple approximate 
formulas are derived for the range of 
the apparatus and numerical values are 
calculated for three typical cables.— 
Journal of the Institution of Electrical 
Engineers (England), July, 1923. 

Determination of Boiler E fficiency.— 
H. B. Jones.—Of the thousands of 
boiler tests made every year in this 
country a large proportion are of lit- 
tle value because they are conducted in 
utter disregard of the scientific princi- 
ples that underlie all experimental 
work. The important factor is to know 
what errors may be expected in the 
various measurements in order to con- 
duct the test in an intelligent manner. 
In this article the author makes a care- 
ful scientific analysis of the errors that 
arise in determining boiler efficiency.— 
Power, July 17, 1923. 


Testing Transformers for Central 
Stations.—A. B. HENDRICKS, JR.—Tests 
of the dielectric strength of electrical 
equipment are as essential in its main- 
tenance as in its manufacture. Such 
tests to be reliable, however, should be 
made with apparatus designed for the 
purpose. The article calls attention to 
the necessary qualifications for reliable 
insulation testing and describes the 
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various equipments standardized for 
this and for high-current testing.— 
General Electric Review, July, 1923. 


Illumination 


Developments in Art Gallery Illumi- 
nation.—G. T. Kirsy and L. C. CHAM- 
PEAU.—The authors point out the im- 
portance of the proper lighting of art 
galleries, that is, to light each object 
as nearly as possible in the same man- 
ner as when the object was executed. 
They explain how, with deflectors and 
prismatic glass, they control the day- 
light, thus bringing it to the object at 
the proper angle and maintaining it at 
that angle and intensity throughout the 
day and the seasonal changes. The au- 
thors further explain how with special 
lenses and deflectors they succeeded in 
producing artificial light of nearly uni- 
form intensity the full height of the 
picture zone, this artificial light com- 
paring favorably with daylight. — 
Transactions of the I. E. S., July, 1923. 

Lamps in Lighthouse Service—L. C. 
PORTER.—The author describes how 
electric lights have now successfully re- 
placed older burners in lighthouses. A 
series of tests on lighting units for 
lighthouse service are described.—Gen- 
eral Electric Review, August, 1923. 


Motors and Control 


Alternating-Current Versus Direct- 
Current Motors for Stoker Drive.— 
W. E. Douc.Las and H. H. BATtes.—The 
authors describe different types of mo- 


tors, the application of variable-speed 
transmission and selective gears and 
factors to consider when selecting mo- 
tors for stoker drive-—Power, July 3, 
1923. 


Latest Developments in Crane Motors 
and Their Accessories.—E. SCHWARZ. 
—Commutating poles are being used 
now universally on all direct-current 
crane motors on account of their es- 
tablished superiority in regard to run- 
ning conditions and sparkless operation 
of the commutator even under heavy 
overloads. Three-phase motors with 
parted stator, or at least with parted 
bearing end shields, combine the elec- 
trical advantages of the alternating- 
current induction motor with the 
mechanical features of the direct- 
current motor type. Controllers for 
more than ten thousand weekly opera- 
tions have now roller contracts instead 
of solid copper fingers, which gives 
them eight to ten times longer life. On 
large portal cranes it was thought nec- 
essary to connect the drive of the two 
extreme crane bases mechanically with 
bevel gearing and a long line shaft. 
Latest experiences have shown that this 
is not necessary, and that two indivi- 
dual motors, both designed for the same 
slip and with compensating resistances 
in the rotor circuits, may drive the two 
bases without danger of edging of the 
crane. A heavy locomotive crane has 
been developed whereby two self- 
maintained traveling cranes lift with 
their hooks a common beam spreader, 
on which hangs the load. By suitable 
connections the motors of both cranes 
can be controlled from either one of the 
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crane cabs. On modern current col- 
lectors only porcelain is being used now 
as an insulator. Fiber and other in- 
sulating materials have been found to 
be unreliable. A pantograph type of 
collector with renewable wiping con- 
tacts made of bronze is the latest de- 
sign, particularly for heavy currents 
(500 amp.). Lifting magnets are in 
extensive use today. One of the largest 
magnets built in Europe has a weight 
of about 7,000 lb. and can lift 6 tons of 
ingots. Several European concerns are 
endeavoring to introduce the storage- 
battery-driven electric mule, with which 
such excellent results have been ob- 
tained in America.—Elektrotechnik und 
Maschinenbau, July 8, 1923. 


Telegraphy, Telephony, Radio 
and Signals 


Metal Three-Electrode Vacuum Tubes 
of Large Capacity. — Dr. B. v. D. POL 
JUN.—The water-cooled tube described 
uses a cylindrical anode as part of the 
outside. A chrome-iron anode with a 


WaATER-COOLED TUBE USES CYLINDRICAL 
ANODE AS OUTSIDE CASING 


coefficient of expansion equal to that of 
glass solves the difficulty of a joint be- 
tween metal and glass that must be air- 
tight at all temperatures. The tube is 
rated at 20 kw., 40 amp., and is 10 in. 
long and 22% in. wide.—Sterkstroom, 
July 4, 1923. 


A 10-Kw. Poulsen Are Sender.— 
H. THurN.—Describing the latest im- 
provements made on the 10-kw. arc 
sender at Kénigswusterhausen, the 
author goes into full detail concerning 
the equipment of this new German 
radio station. The present improved 
keying method and the telephone ar- 
rangement are particularly emphasized. 
The sender can operate with wave 
lengths of 2,600 m. to 9,000 m. with a 
primary voltage of 650 volts to 800 
volts. — Elektrotechnische Zeitschrift, 
June, 28, 1923. 


Continuous-Wave Radio Transmis- 
tion on Wave Length of 105 Meters.— 
F. W. DUNMORE.—A method and appa- 
ratus for continued transmission on the 
wave length of 105 m. are described. 
An electron-tube generating set was 
used which employed four 50-watt 
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tubes in a tuned-plate primary circuit 
coupled to the antenna circuit. The an 
tenna was rectangular in shape, 18 ft. 
high by 40 ft. long, and consisted of 
twenty-three wires connected in par. 
allel. The generating set was coupled 
in on the lower side, and a gap which 
constituted a condenser was inserted on 
one of the other sides. In transmission 
tests conducted between Washington 
and Pittsburgh good signals were re- 
ceived in Pittsburgh during daylight. 
—Proceedings of the Institute of Radio 
Engineers, June, 1923. 


Electrophysics, Electrochemistry 
and Batteries 


Safety in Storage-Battery Plant.— 
C. T. FisH.—Medical supervision of em- 
ployees, sanitation, ventilation, efficient 
mechanical guarding and continuous 
and persistent education of employees 
have minimized the hazards in storage- 
battery plants. As a typical example 
the Willard Storage Battery Company 
at Cleveland is listed. In this plant 
nothing has been overlooked to afford 
all safety possible—National Safety 
News, July, 1923. 

Electrolytic Zine Deposition—G. J. 
Younc.—A brief history of the develop- 
ment and production of the Consoli- 
dated Mining & Smelting Company in 
British Columbia, with descriptions and 
flow sheets of the lead and copper 
smelting units, the electrolytic plants, 
gold and silver refineries and the blue- 
stone plant. In this ten-page well- 
illustrated article may be found a great 
deal of information of value to mining 
engineers.—Engineering and Mining 
Journal-Press, July 28, 1823. 


Traction 


First Russian Tramway Conference. 
—In December, 1922, a tramway con- 
ference was held for the purpose of 
investigating the state of Russian city 
lines and considering general measures 
for their improvement. Among the 
more important matters discussed were 
the number of cars in service, both pas- 
senger and freight, the condition of the 
system, the problems of making repairs 
and raising money for new equipment, 
and the cost of operating the system. 
In one case the operating expenses 
were 55 per cent for labor and insur- 
ance, 13 per cent for taxes, 25 per cent 
for electrical energy, 7 per cent for 
materials and miscellaneous.—Electric- 
kestvo (Russia), No. 2, 1923. 


A Modern System of Overhead Rail- 
way Track Construction—The main 
difference between the overhead line 
construction of the Lake Erie & 
Northern Railway and that in other 
instances lies in the use of catenary 
cables of steel cored aluminum of the 
type now common for long-distance 
transmission service. These cables are 
stronger and longer spans may be used 
than with copper cable of the same 
electrical resistance. The construction 
used is the steel-cored aluminum cate- 
nary with a grooved steel contact 
wire. Detailed description of the mai- 
ner of effecting connections is given.-- 
Railway Engineer, June, 1923. 
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[When investigations which have been 
completed are, in the opinion of the editors, 
of wide enough interest to the field we 
serve, details thereof will be presented in 
other parts of this paper. Contemplaied 
research or that which appears to have 
limited appeal will be only briefly reported 


in this section, but details mey be had by 
communicating with the investigater. or 
institution named in the report. Readers 


are referred to the department “Digest of 
Electrical Literature” for investigations re- 
ported in other journals. The news and 
engineering sections should also be followed 
for research reported before _ technical 
societies. ] 
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Research Completed 
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Balancing Machine for Rotative Parts 


The machine is an application of the 
principles of dynamic and static balancing 
invented by Dr. B. L. Newkirk of Schenec- 
tady so that it is possible to obtain complete 








cyramic and static balance by two single 
corrections individually measured and 
located near the ends of the body. W hen 


duplicate parts .are to be balanced in pro- 
duction great rapidity can be attained, as 
static balancing is rendered unnecessary 
and the operator has only a few simpli- 
fied positive and systematic steps to _ per- 
form.—Gisholt Machine Company, Madison, 
Wis. 
Inductance of Coils of Polygonal Form, 
Formulas and Tables for 
Inductance coils wound so that each turn 


incloses a regular polygon are frequently 
employed. Since in this type of coil the 
wires have to be supported only at the 


vertices of the polygon, a minimum of solid 


dielectric material is required, and thus 
energy losses in the dielectric can be kept 
very small. Polygonal coils may be wound 


in a single layer, or, by the use of thin 
strips of insulating material at the corners 
to separate the layers, multilayer coils of 
relatively low capacity are readily con- 
structed. Formulas have been derived for 
such coils. giving their inductance as a 
function of dimensions; numerical tables 
have been computed to facilitate their use. 
—F. W. Grover, Bureau of Standards, 
Washington, D. C. 


High-Voltage Testing, Gases Liberated 


During 

It was found that the gases liberated 
during the testing of insulators, using a 
90.000-volt ‘“flash-over’ 60-cycle testing 
apparatus, are mainly ozone. Oxides of 
nitrogen were not found in quantities 
greater than 0.2 part per million, the limit 
of accuracy of the method used. The ozone 
concentration of the gas samples taken 
directly above the racks during the tests 
Varied from two to ten parts per million. 
From the information available on the 
physiological effects of ozone, the amount 
found these tests should cause no seri- 
ous symptoms or after effects. However, 
Mois ; isable to have the test room ven- 
tilated at all times so as to reduce the 
ozone ncentration below the values given 
above G. W. Jones and W. P. Yant, 
Bureaw of Mines, Pittsburgh, Pa. 


Measuring Instruments, Pivots for 
, The point under test is dropped by grav- 


ity upon surface plates of standardized 
hardne and then both the pivot and the 
Plate examined under a _ niicroscope. 
A pivot which “mushrooms” by this treat- 
ment is softer than the standard hardness 
plate, nd a pivot that makes a slight 
indeftat n in the plate, without damage 
if itself, is harder than the standard plate. 
tt a | shows signs of chipping or frac- 
ing "4 is an indication of burning dur- 
we . le hardening process.—Pa ul MacGahan, 
Cc stun ise Electric & Manufacturing 
‘Mpa East Pittsburgh, Pa. 

Magneti Material, Determination of 

nent’ d termination of the amount of mag- 
in 4 rial (magnetite or pyrrhotite) 


is frequently required. With 


coarse magnetic particles the determination 
is simple, but when the ore requires to be 
ground very fine, below 200 mesh, to liber- 


ate the magnetic particles, it is almost 
impossible to make a determination dry. 
To render the wet determination of the 


magnetic portion of an ore both easy and 
expeditious, a machine was designed and 
built and has proved very satisfactory. The 
principle employed is to suspend the mag- 
netic particles in an alternating and rotat- 
ing magnetic field through which flows a 
stream of water.—F. C. Dyer, University 
of Toronto. Ontario, Canada. 


Motors, for High Starting 
Duty 


A new form of 
high starting duty 
which obviates the disadvantages 
fore considered inherent where 
starting conditions are involved. The motor 
is so constructed that it is possible when 
starting to bring the armature, which is 
normally the stator. up to synchronous 
speed without any reference to the load. 
When the armature is at synchronous speed 


Synchronous, 


motor for 
developed 

hereto- 
overload 


syncnronous 
has been 


the field is applied in the ordinary way 
and the rotor gradually brought up to 
speed. The speed of the revolving stator 


is meanwhile brought down to zero by 
means of a powerful band brake which is 
locked in position when synchronous speed 
of the load has been attained.—General 
Electric Company, Schenectady, N. Y. 








In Progress or Purposed 





Enf., Electrolytic, Due to Motion 


If two electrodes of similar material are 
placed in a salt solution, the external cir- 
cuit being connected through a galvanom- 
eter, no current will flow. If, however, an 
uscillatory motion is given to one of the 
electrodes, the galvanometer shows a deflec- 
tion, indicating a continuous current. The 
magnitude of the current depends upon the 
material of the electrodes, the salt used and 
the strength of the solution. Apparently 
platinum electrodes which have been thor- 
oughly cleaned produce no emf. The laws 
covering this phenomenon are being investi- 
gated.—A. G. Thomas, Massachusetts Insti- 
tute of Technology, Cambridge, Mass. 


Fatigue of Metals 


Plans have been made to carry forward 
for the first time a comprehensive research 


into the endurance limits of copper, brass, 
bronze and other non-ferrous metals and 
alloys, under repeated strains or shocks. 


The investigation will be conducted by the 
Engineering Foundation in collaboration 
with the National Research Council, the 
Copper and Brass Research Association, the 
University of Illinois, the General Electric 
Company, the Western Electric Company 
and other corporations. The work will be 
supervised by an advisory committee of 
specialists connected with the National Re- 
search Council. Dr. H. F. Moore, professor 
of engineering materials, materials testing 
laboratory of the University of Illinois, will 
be in immediate charge of the experiments, 


which will be conducted at Urbana. The 
Engineering Foundation, of which Alfred 
D. Flinn is director, has provided special 


equipment 
Research 
York. 


Oil Circuit Breaker, Oil Under Pressure 
Extensive research work has been car- 
ried on by the Brown-Boveri Company, 
3aden, Switzerland, with a circuit breaker 
of 700 kva. rating capacity under a high 
oil pressure of 7 kg. per square centimeter 
and has shown that the condition during 
the period of interruption was far less satis- 
factory than without pressure. It was 
found that under this pressure the duration 
and length of the arc was 70 per cent 
longer. The energy liberated in terms of 
heat during the period of interruption was 
approximately five times greater and the 
quantity of gas produced twenty times 
greater than without pressure. What re- 
sults would be at pressures several times 
higher than the one applied above has not 


and funds.—Copper and Brass 
Association, 25 Broadway, New 
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yet been determined and cannot be con- 
cluded from this test.—G. Bruehimann 
(from Brown-Boveri Mitteilungen, 10). 


Wattmeter, High-Tension 


We expect to have completed and in good 
working order a 150,000-volt-to-neutral 
wattmeter for direct connection to the large 
conductors on our towers when subjected 
to single-phase voltages as high as 300,000 
to 350,000 r.m.s. We feel that we have pro- 
vided the necessary non-inductive, non- 
capacitive voltage-circuit resistance for this 
wattmeter.—Harris J. Ryan, Stanford Uni- 
versity, California. 


Welding, Electric, Resistance Method 


The chief advance noted in this direction 
seems to be the replacement of steel cast- 
ings or complicated machined parts by 
either drop forgings or steel stampings in 
halves and welding these halves together 
by_the resistance method. By this pro- 
cedure great uniformity of product and 
light weight are obtained, and while retain- 
ing or improving quality, articles so manu- 
factured can be produced cheaper. — H. 
Lemp, Erie, Pa. 








wd 


Apparatus Available for 
Research 





Circuit Breakers, Generator for Testing 


A specially built alternator (26,700 kva., 
300 r.p.m., 25 cycles, 13,200/7,.620/6.600 
3,810 volts feeds power through two large- 
capacity oil circuit breakers to a “bomb- 
proof” testing compartment in which the 
test breaker is set up and may be loaded to 
destruction. One breaker acts as a gen- 
erator protective breaker while the other 
is used as a closing switch to energize the 
bus leading into the testing compartment. 
By throwing disconnecting switches three 
high-voltage transformers can be energized 
and made available for testing. Four 
oscillographs, with an adjoining developing 
room, form part of the permanent station 
equipment. Apparatus is also available for 
recording rapid changes in gas pressure 
and the speed of opening the circuit.— 
Electric Company, Schenectady, 








Suggestions for Research 





Alternators, Refrigeration of Cooling Air for 


If the temperature of the cooling air 
used in a large alternator could be artifi- 
cially lowered by means of a refrigerating 
machine, the alternator output eould be 
accordingly increased, especially on warm 
days. By actual computations R. D. Archi- 
bold has shown that within certain limits 
the refrigeration of the cooling air is eco- 
nemically sound.—Institution of Electrical 
Engineers (British), Journal, December. 
1922, Vol. 61, p. 23). This proposal should 
be of sufficient interest to the American 
electric utilities and to our refrigerating 
industry to install co-operatively an air- 
cooling machine in an electric power plant 
in which the cenditions will be favorable 
for experimentation and research. 


Circuit Breakers, Oil Type 


According to the engineers of the Gen- 
eral Electric Company, the following actions 
within the oil vessel should be studied in 
order to improve the performance of an oil 
circuit-breaker : The path taken by the 
arc; the general form of the gas “bubble” : 
the length of the are under various condi- 
tions; the pressures generated; the speed 
of the moving parts at all stages of the 
stroke; the proper oil level; the scientific 
venting of the gas to prevent oil throwing 


Dielectrics, General Study of 


The committee on electrical insulation of 


the Division of Engineering, National Re- 
search Council, has formulated a number 
of problems on dielectrics, under the fol- 


Icwing headings: (1) Review and compen- 
dia of work already done; (2) the nature 
of dielectric absorption; (3) phase dif- 
ference in dielectrics; (4) electric strength: 


(5) dielectric constant; (6) resistivity 
(7) theories. Even a partial solution of 
these problems will require co-ordinated 


work of many investigators over a number 
of vears. It is earnestly recommended that 
those qualified to attack even one small 
preblem in the long list published by the 
committee should communicate with the 
chairman, Dr. John B. Whitehead, Johrs 
Hopkins University, Baltimore, Md. ‘The 
committee’s report has been printed in the 
A. I. E. E. Journal, 1923, Vol. 42, p. 618. 
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American Officers Chosen 


Eminent Engineers and Executives to 
Further Participation in London 
Confereace 


N RESPONSE tc invitations for 

American participation in the World 
Power Conference to be held in London 
next year undev the presidency of the 
Earl of Derby, mcre than twenty en- 
gineering and industrial organizations 
in the United States have appointed 
representatives to a committee of ar- 
rangements, which has planned the 
following organization, in which elec- 
trical men are promiment: 

Honorary Chairmeadn-—Secretary of 
War Weeks. 

Honorary Vice-Chairmen—Secretary 
Work, Secretary Wallace, Secretary 
Hoover, Gen. Guy E. Tripp, Owen D. 
Young, Samuel Insull, Prof. Lester P. 
Breckenridge, Sydney Z. Mitchell. 

General Chairman—O. C. Merrill, 
executive secretary Federal Power 
Commission. 

Vice-Chairman—H. J. Pierce, presi- 
dent Washington Irrigation & Develop- 
ment Company. 

Secretary—W. M. Steuart, 
of the Census. 

Treasurer—H. M. Addinsell, Harris, 
Forbes & Company, New York. 

Executive Committee—W. M. 
Steuart, Peter Junkersfeld, Calvin Rice, 
David P. Rushmore, Calvert Townley, 
H. M. Addinsell, H. I. Harriman, Fred 
R. Low, John W. Lieb. 

Working committees have been ap- 
pointed and General Chairman Merrill 
is now in London gathering informa- 
tion as to the scope and details of 
the American participation in the con- 
ference. 

As already stated in the ELECTRICAL 
WORLD, water power is to have a 
special section devoted to it at the con- 
ference. There will also be sections 
on power resources (subdivided into 
chemistry, physics, research and raw 
materials), power development (engi- 
neering, transport, education, health, 
publicity), power applications (agri- 
culture, industry, general utility), and 
power, economic and financial (national 
and international credit, currency and 
exchange, exports and imports). 

The list of eminent British engineers, 
scientists, industrialists and financiers 
connected with the organization and 
management of the World Power Con- 
ference is an imposing one, and the 
grand council contains many high in 
electrical and engineering circles, in- 
cluding Lord Ampthill, Col. O. C. 
Armstrong, Sir J. A. F. Aspinall, L. B. 
Atkinson, J. Annan Bryce, Sir T. O. 


Bureau 


Callender, Lieut.-Col. F. A. Cortez- 
Leigh, S. Z. de Ferranti, Hugo Hirst, 
H. C. Levis, Charles H. Merz, Douglas 
Vickers, Sir John Snell and others. 





Improvement Takes Place in 
Coal Situation 


The threatened cessation of work in 
the hard-coal fields when the present 
agreement expires on Aug. 31, with its 
inevitable reaction on the soft-coal in- 
dustry, seems likely to be averted as 
the outcome of the renewal of the con- 
ference between operators and miners 
which was brought about by the Coal 
Commission. A mutual agreement be- 
tween the contending parties to discon- 
tinue “check-offs” on wages either for 
union purposes or to meet obligations 
of the miners for rent, insurance and 
other such purposes was reached on 
Wednesday when the conference re- 
opened at New York. With this 
troublesome question out of the way, 
there is hope that a contract as to 
hours and wages will be signed. 

Despite many rumors and newspaper 
reports asserting as a fact that first 
one course then another will be pursued 
by the government in the event of a 
shutdown, there has been no formal 
announcement of policy, and most of 
these reports may be set down as be- 
longing in the realm of pure specula- 
tion. 

The Executive does not possess any 
authority to take over the mines, and 
so far as powers of compulsion are cor- 
cerned President Coolidge in the event 
of a coal strike would find himself 
in exactly the same position ‘that 
President Harding occupied in the 
spring of 1922. There is, however, a 
decided difference between the two 
periods in that public sentiment has 
crystallized to a large extent within the 
last year against strikes which cut off 
supplies of necessities of life. 

Declaring that the recent decision of 
the Interstate Commerce Commission 
refusing permission to the Virginian 
Railway Company to extend its Guyon 
branch in West Virginia to open up 
new. coal mines amounted in effect to 
confiscation of property without due 
process of law and therefore was un- 
constitutional, the Virginian company 
filed a petition on Aug. 11 to reopen the 
case. The decision of the Interstate 
Commerce Commission was based upon 
the assertion by the commission that 
the bituminous-coal industry is overde- 
veloped and that the Virginian Railway 
last year was not able to supply suffi- 
cient cars to the mines already in 


operation along its lines, 
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Projects of Ohio Edison 


To Purchase Marysville Light & Water 
and Southern Properties of the 
Northwestern Ohio 


UTHORITY from the Ohio Public 

Utilities Commission for the pur- 
chase of the Marysville Light & Water 
Company and the Southern district 
properties of the Northwestern Ohio 
Light Company by the newly organized 
Ohio Edison Company was formally 
requested on Aug. 4 and negotiations 
for their acquisition will be concluded 
within a short time. 

The Ohio Edison Company, of which 
C. I. Weaver, general manager of the 
Springfield (Ohio) Light, Heat & 
Power Company, is president, was or- 
ganized recently as one of the group 
of companies managed by Hodenpyl, 
Hardy & Company to take over the 
properties mentioned. The officers of 
the Springfield company and the Ohio 
Edison Company are identical. While 
details are not yet forthcoming, it is 
understood that Springfield will be 
made the center of the power zone and 
that the power generated in that city 
will be transmitted to other communi- 
ties. 

The amount involved in the proposed 
change has not been announced. The 
Northwestern Ohio Light Company has 
been operating in Urbana, Mechanics- 
burg, Catawba, North Lewisburg, 
Woodstock, Cable and Mutual, while 
the Marysville Light & Water Company 
properties are in Marysville and Mil- 
ford Center. 





Illinois Power & Light Plans 


Improvements 


The Illinois Power & Light Corpora 
tion is planning extensive improve- 
ments to its plants and properties 
Illinois which will include an addition 
to the power plant at Venice, IIl., near 
St. Louis, where a 20,000-kw. generator 
will be installed. The total cost will be 
$1,200,000. This plant carries a heavy 
industrial power load for the Venice 
and Madison manufacturing districts 
as well as supplying the southern div 
sion of the Illinois Traction System, 4 
subsidiary of the Illinois Power & 
Light Corporation. 

An engineering investigation is now 
being conducted into a five-million-dol- 
lar hydro-electric project at Decatu’, 
Ill. It ss also proposed to add plant 
equipment to the central station at 
Peoria, and improvements to mans 
other of the utility properties of this 
company are contemplated. 
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General Electric’s Big Order 
for Paulista Railway 


Orders for new equipment totaling 
about $1,000,000 for electrifying 35 
additional miles of the Paulista Rail- 
way, Brazil, have just been placed with 
the International General Electric Com- 
pany. This extension constitutes part 
of the extra portion contemplated when 
the first contract with the International 
General Electric Company was closed in 
1920, providing for 28 miles of double- 
track electrification, and brings the 
total electrified mileage up to 63 miles, 
starting at Jundiahy and extending 
north to Tatu. This is approximately 
half the total mileage originally 
planned and further extensions are 
expected. 

Included in the order just announced 
are five 62-ton, 3,000-volt direct-cur- 
rent switching locomotives, a complete 
substation of 4,500 kw. ultimate ca- 
pacity with motor-generator sets, step- 
down transformers, switchboards, 
switch gear and other auxiliary equip- 
ment and overhead-line material for 
the extension. 

The Paulista is the most important 
railroad in South America to adopt the 
direct-current system for electrification. 
Power is being supplied at 88,000 volts, 
60 cycles, by the Sao Paulo Light & 
Power Company and will be converted 
at the substation for train operation. 

———— 


Beck Says Chicago Hurts 
Canada’s Water Power 


That an annual loss of $21,000,000 is 
being sustained by the people of 
Canada through the diversion of 300,- 
000 hp. from the Great Lakes system by 
the Chicago Sanitary District officials 
is charged by Sir Adam Beck, chairman 
of the Hydro-Electric Power Commis- 
sion of Ontario, according to a Toronto 
dispatch. The Chicago Sanitary Dis- 
trict takes from 8,000 cu.ft. to 10,000 
cu.ft. of water per second for diluting 
its sewage so as to make it inoffensive 
and for the purpose of supplying elec- 
tric light and power, Sir Adam said. 

Officials of the Chicago Sanitary Dis- 
trict in a recent tour of the Canadian 
lake cities, he said, argued that the 
diversion of the water did not affect the 
Canadian interests and that they were 
prepared to install regulatory water 
works costing $7,500,000 in the Niagara 
River below Buffalo, and in the St. 
Lawrence River at Gallops Rapids. 

Sir Adam asserted that the amount 
of water diverted at times equaled the 
quantity which passes over the Ameri- 
can Falls at Niagara. 





**Half a Billion Dollars in 
Five or Ten Years” 


\ rebuke is administered to Sir 
‘am Beck, chairman of the Hydro- 
Electric Power Commission of Ontario, 
by the Financial Post of Toronto for 
his alleged declaration that “if we are 
Permitted to continue without inter- 
ference, political or otherwise, our in- 
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vestments will amount to half a billion 
dollars in five or ten years.” “Our 
assets are in farm lands, in indus- 
tries and in untouched minerals,” he 
declared, according to the Financial 
Post, and he is said to have further ex- 
plained that the “frills” had been 
sheared off the Gregory commission 
and that the report to be made would 
not seriously affect the organization, 
which would proceed with a policy of 
developing radial lines along the border. 

“Sir Adam Beck is a member of Mr. 
Ferguson’s cabinet,” says the news- 
paper; “but, in the face of the report 
of the Sutherland commission, and be- 
fore the report of the Gregory com- 
mission has been submitted, and with a 
financial comptroller just appointed, 
we cannot believe that the government 
has made the decision to go ahead with 
Hydro plans which will run the invest- 
ment up to ‘half a billion.” Sir Adam 
seems to have spoken out of his turn 
as usual.” 
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Mr. Work Again Defends the 
Dismissal of Davis 


Answering a communication of James 
H. Dunlap, secretary of the American 
Society of Civil Engineers, this week, 
Secretary Work of the Interior Depart- 
ment again attempted to justify his re- 
moval of Arthur P. Davis as head of 
the Reclamation Bureau. His letter, 
however, is merely an amplification of 
his former statement regarding the 
problem of the water users and his own 
views of the superior qualifications of 
a “business man” over an engineer for 
the post in question. In part he says: 

“The Secretary of the Interior, who 
alone is charged with the execution of 
the reclamation act, desires the great- 
est possible efficiency—not alone effi- 
ciency in one phase of the work, but 
efficiency in every phase and aspect of 
reclamation. He believes that the 
change to which you refer is made 
necessary by existing conditions, for 





Electric Crosses Symbolize City’s Grief for President 


as 





N THE night of Friday, Aug. 10, 
after the final funeral service for 
President Harding had been held at 
Marion, Ohio, many of the tall build- 
ings in New York City added strikingly 
to the signs of mourning seen on every 
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hand by illuminating part of the win- 
dows in their facades so as to form the 
outline of a great cross. The building 
shown on the left is the Heckscher 
Building, at Fifth Avenue and Fifty- 
eighth Street. 
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unless improvement can be brought 
about many projects will be abandoned 
entirely by settlers—some have already 
gone—and the government not only will 
lose millions of dollars invested, but 
the settlers themselves will lose time, 
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labor and money already placed by them 
on their farms. Although it is pri- 
marily essential to construct dams and 
ditches, these are not alone enough to 
secure successful farming to settlers, 
for whom reclamation was instituted.” 





Credit Men Hold Silver Jubilee Convention 


Broader Opportunities for Serving the Industry Keynote of Boston 
Meeting—Uniform Methods of Risk Analysis—Wider 
* Interest in Credit Problems 


ESPONSIBILITY for sound finan- 

cing combined with alert readiness 
to serve the credit seeker and to aid in 
the upbuilding of the electrical busi- 
ness were emphasized over and over 
again as the duty of the reconstruction 
period by the National Electrical Credit 
Association, which held its twenty-fifth 
annual convention and silver jubilee at 
the: Copley Plaza Hotel, Boston, Aug. 
9and 10. About 100 registrations were 
recorded, and the proceedings were 
marked by a deep sense of the in- 
creasing importance of credit work, the 
value of co-operative effort toward 
bringing about sounder business. prac- 
tice on the part of credit’ seekers, and 
confidence in the future of the electrical 
industry. There was a widespread feél- 
ing of congratulation that the organi- 
zation has attained so high a degree of 


usefulness and a real, if unspoken, dedi= 
cation of the membership toward still’ 


higher ideals of service. The recrea- 
tional side of the convention was 
greatly subdued because of the death of 
President Harding. 

With President Clarence Kaeber in 
the chair, a warm welcome to Boston 
was extended by Corporation Counsel 
E. Mark Sullivan. Healthy activity 
was reported to be the rule in the geo- 
graphic branches of the association by 
Almon Foster of Boston, F. A. Booth 
of New York, B. P. George of Chicago 
and F, P. Vose on behalf of the Pacific 
Coast Association. A growing use of 
association inquiry forms was noted, 
and. the value was emphasized of ex- 
changing credit information through 
“moral risk clubs” or their equivalent, 
of trying to train credit seekers of com- 
parative inexperience along sounder 
lines of| business conduct, and of the 
contact of executives and credit mana- 
gers accomplished at the recent De, 
Monte (Cal.) convention of the Elec- 
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trical Supply Jobbers’ Association. 
Business prospects in general through- 
out the country were declared good 
subject to favorable labor conditions. 


STABILIZING BUSINESS METHODS 


Means of preventing business diffi- 
culties among credit seekers and of 
stabilizing commercial practices were 
discussed in a paper by E. W. Shep- 
ard, general credit manager Western 
Electric Company, Inc., New York. 
Proper accounting methods on the part 
of contractor-dealers, monthly analyses 
of business, uniform comparison sheets 
and conservative financing of construc- 
tion work are, he held, essential. In 
the discussion it was brought out that 


-a rapid turnover is the only justifica- 


tion of large profits and that closer co- 


-operation is important between credit 


and sales departments, with adequate 
executive support in cases where a firm 
policy should be adopted in controlling 
sales to “variegated” risks. Too many 
“individualists” are engaged in retail 
trade, and many would be better off 
working for others. 

Paul Hollister of the Barton, Dur- 
stein & Osborne Company, Boston, 
pointed out the opportunities before 
credit men in helping sales departments 
frame partial-payment terms. Volume 
and character of advertising are in- 
dices of activity on the part of business 
organizations, he said, and should re- 
ceive scrutiny in credit analyses. 

A. F. Hearl, treasurer American 
Electrical Supply Company, Chicago, 
contributed a paper upon “How New 
Lines of Merchandise, Such as Radio, 
Affect Credit.” The author reviewed 
the credit difficulties resulting from the 
overinflation and pyramiding of radio 
equipment orders during the first rush 
of popularity of this class of apparatus 
and urged keeping a close control of 
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credits on such business. The rapid 
development of the art he thought 
in some measure responsible for sales 
and credit difficulties. In the discus- 
sion the sale of radio apparatus as a 
complete unit was strongly urged. The 
estimated undeveloped radio market in 
the United States contains business 
opportunities reaching $50,000,000. The 
seasonable phases of the _ business 
should be made clear to retailers, sales 
falling off over 50 per cent in the 
summer. At least two statements of 
financial condition should be required 
per year, and particularly about July 
1 as to stocks. Caution should be exer- 
cised in distributor sales after May. 

It was brought out that the Radio 
Corporation of America is considering 
plans for the sale of sets on a partial- 
payment basis. J. S. Thomas, Elliott- 
Lewis Company, Philadelphia, said that 
dealer sales on a plan involving the 
giving of notes by the customer have 
minimized losses on paper to less than 
over-the-counter losses. 


MERCANTILE AGENCY REPORTS 


The improvement of mercantile 
agency reports was reviewed by J. S. 
Thomas, Philadelphia, in an address 
emphasizing the need of complete, 
prompt and accurate reports. Careful 
analysis of such reports is vitally im- 
portant, and historical data as to the 
credit seeker’s experience, reputation, 
current condition of stocks and many 
other factors bearing upon credit, in- 
cluding uniform report forms, were 
cited as essential for consideration. It 
was generally agreed that too much 
credit information cannot be obtained 
in studying risks. 

H. D. Clark, Brunt Porcelain Com- 
pany, Columbus, Ohio, contributed a 
comprehensive discussion of what con- 
stitutes a complete credit report. 

An appreciated feature of the con- 
vention was a review of the beginnings 
of the association by Charles M. Wil- 
kins, Willard Storage Battery Com- 
pany, Toronto, Canada. Memorial 
addresses upon the lives of former 
presidents, Frank Ridlon, James Wolff, 
John Forman and John H. Dale, were 
given. E. W. Shepard was elected 
president for the ensuing year, and the 
convention closed with a memorial serv- 
ice for President Harding, conducted 
by Rev. Bradley Whitney, chaplain 
Massachusetts State Prison. 
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The State Ownership Issue in 
Washington 


The movement recently launched by 
the Public Ownership League of 
Seattle for the state-wide ownership 
of the entire light and power industry 
of the State of Washington is admit- 
tedly based on the water and power act 
of California, which was overwhelm- 
ingly defeated by the voters of that 
state in the election last November. 
The constitution of Washington limits 
the bonded indebtedness of the state to 
$400,000, which the advocates of the 
scheme admit is less than the cost of 
a substation. It is not clear how pay- 
ment of interest on bonds can be 
guaranteed without involving the state 
treasury. None the less, under the lead 
of Oliver T. Erickson, Seattle council- 
man, committees have been appointed 
and plans definitely laid for bringing 
the proposal before the voters this fall. 
Apparently the city cf Seattle has gone 
deeper into its municipal light and 
power development program than was 
anticipated in the beginning and would 
be quite willing to unload the burden 
on the state. 

At a meeting of the Public Ownership 
League of America in Spokane on Aug. 
3 a movement was started to combine 
the several political forces now work- 
ing for public ownership in the state. 
It is planned to form a consolidated 
public ownership political organization, 
draft a bill and introduce it in the 
Washington Legislature early next 
spring. The Public Ownership League 
of Seattle is planning to send J. D. 
Ross, Seattle superintendent of light- 
ing, and Oliver T. Erickson to the con- 
vention of the Public Ownership League 
of America, to be held at Toronto Sept. 
10 to 13. 





What Can Seattle Do with Its 
Coming Power Capacity? 


Skepticism concerning Seattle’s abil- 
ity to use the 2,500,000,000 kw.-hr. a 
year which it is estimated can be pro- 
duced by the municipal Skagit River 
power project when it is completed is 
freely expressed by local critics of the 
enterprise. The Times of that city, for 
instance, says: 

“The Skagit will increase the depart- 
ment’s output more than twenty-five 
times, it is pointed out by investigators 
who are trying to find out where Seattle 
ls going to land under the colossal bur- 
den of bonded indebtedness imposed on 
the community by municipal ownership 
enterprises. 

“Where, they ask, does the light de- 
partment expect to find a market for 
the Skagit’s gigantic output of elec- 
trical energy? No one, it is pointed 
out, expects the city population to in- 
crease more than twenty-five-fold:in the 
next twenty years. A population run- 
ning into the millions in 1943, when the 
Project is to be completed, is beyond 
the dream of the most visionary, de- 
Clare the investigators. 

“They point out that proponents of 
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municipal ownership talk incessantly 
of the many new and great industries 
to be brought to Seattle by an era of 
cheap power; but nobody expects in- 
dustry to increase in the next twenty 
years at the sensational rate that would 
justify the Skagit’s full production. 

. « Investigators reiterate their 
previous statement that the enormous 
production of electrical energy by the 
Skagit is likely to force up the price 
to the consumer instead of lowering 
it. They reiterate that it is not the 
quantity available, but the cost of pro- 
duction, that determines the price to 
the consumer in this case.” 





Disposition of Hetch Hetchy 
Power an, Active Question 


The question of how to dispose of the 
70,000 kw. of hydro-electric power that 
will be available upon the completion 
of the Moccasin Creek power house be- 
ing built in connection with the Hetch 
Hetchy water supply of San Francisco 
is receiving the serious consideration of 
the Board of Supervisors of that city. 
City Engineer O’Shaughnessy on several 
occasions has recommended that the 
city wholesale the power. His depart- 
ment has been asked to make a study of 
the situation and report to the Super- 
visors. 

The public utility committee of the 
Board of Supervisors has advised the 
board to distribute the power as a 
municipal enterprise, but suggests that 
before any action is taken a careful 
study of the situation be made, that 
proposals be received from the two 
power companies for the purchase of 
the power wholesale, that an estimate 
be made of the cost of constructing a 
complete distribution system and that 
prices for the acquisition of the Pacific 
Gas & Electric and the Great Western 
Power Company’s systems be obtained. 
No action will be taken until these 
matters have been investigated. 

A careful study of the situation has 
been made by the San _ Francisco 
Electrical Development League, and a 
resolution has been unanimously passed 
disapproving the proposed plan for the 
distribution of the power by the city. 
Copies of this resolution were sent to 
the Mayor, the City Supervisors and 
other interested parties. 





Columbia Gas & Electric Sells 
Employees Stock 


The Columbia Gas & Electric Com- 
pany offers to sell to its employees a 
limited amount of its no-par-value stock 
at $32.50 a share on a partial-payment 
basis involving as little as $1 a month. 
More than four thousand men and 
women employed in the public utility 
companies operated or owned in Ohio, 
West Virginia and Kentucky by the 
Columbia Gas & Electric are eligible to 
buy stock under this plan, which, Presi- 
dent P.G. Gossler announces, is under- 
taken to show the company’s approval 
of the modern tendency toward im- 


.000. to. $30,000,000. 
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proved industrial _ relations. The 
trustees of the shares are W. W. Free- 
man, H. A. Wallace, E. Reynolds, Jr., 
C. S. Duffield and B. R. Ruskamp. 





White River Development 


Plans Made for Great Dam to Impound 
Lake 100 Miles in Length— 
160,000 Hp. in Sight 


FFICIAL announcement is made 

by the North American Company 
and Hugh L. Cooper & Company, whose 
interest in the Dixie Power Campany’s 
development on the White River in 
Arkansas has previously been chron- 
icled, that an option on all of the rights 
and holdings of the company last 
named for the exploitation of water 
power on this stream has been obtained 
by Hugh L. Cooper & Company. 

The White River development has 
been under consideration for more than 
ten years. President Taft in 1912 re- 
fused the Dixie Power Company a per- 
petual franchise; then followed years 
of struggle for federal water-power 
legislation. The federal water-power 
act became a law on June 10, 1920, and 
Permit -No. 1 was granted to the White 
River project. An _ extensive topo- 
graphical survey, with water-power in- 
vestigations, has been made by the 
Dixie Power Company, involving a 
study of the whole White River terrain 
from Cotter to Forsyth, in the heart of 
the Ozark Mountains. The watershed 
above Cotter is roughly 6,200 square 
miles, with an annual average rainfall 
of about 45 in. 

The Dixie Power Company is chart- 
ered and authorized by the State of 
Arkansas to construct water-power 
projects on the White River, and the 
state authorities are eager to have this 
great development go forward. 

Hugh L. Cooper & Company, under 
contract with the North American 
Company, have commenced a complete 
study of the surveys, water-supply 
data, overflow damages, etc., and will 
make the necessary diamond-drill bor- 
ings on the dam site. These studies and 
explorations should be completed dur- 
ing the coming fall, and construction 
work early in 1924 is a possibility. 

It is proposed to construct a special 
arch-type concrete dam 225 ft. in 
height, its base being about 1,000 ft. in 
length and 1,800 ft. at the crest, estab- 
lishing an artificial lake nearly 100 
miles long covering more than 50,000 
acres. 

The White River project will develop 
around 160,000 primary electrical 
horsepower, an amount greater than 
that derived from the Keokuk Dam. 
The plans call for a high-tension trans- 
mission line to St Louis, 240 miles 
miles from the project. The total cost 
will be in the neighborhood of $25,000,- 
After power re- 
quirements in néarby Arkansas and 
Missouri have been taken care of, the 
rest of the power developed will prob- 
ably be transmitted to St. Louis over 
the line just mentioned, to be used by 
the Missouri subsidiaries of the North 
American Company. 





352 


Atlanta Gas Case Again 


Declaring that Decisions of Supreme 
Court Conflict, Georgia Company 
Asks for Rehearing 


ECLARING that the decision 

rendered in the Atlanta gas case 
on June 11 was at such variance with 
decisions in the Bluefield Waterworks 
& Improvement Company case on the 
same date and the Southwestern Bell 
Telephone Company case on May 21 as 
to cast doubt upon the law, the Georgia 
Railway & Power Company and its 
lessor, the Atlanta Gas Light Company, 
filed a petition in the United States 
Supreme Court on Aug. 11 in support 
of their motion for a rehearing. 

The Atlanta gas case was decided 
adversely to the companies in an 
opinion by Associate Justice Brandeis, 
with Associate Justice McKenna dis- 
senting. (See ELECTRICAL WORLD, 
June 16, page 1430.) The majority 
opinion pointed out that in the Atlanta 
case the Georgia State Railroad Com- 
mission, in fixing rates, had carefully 
considered replacement value and in- 
creased costs, although it did not allow 
all of the claims of the companies in 
this regard; hence the case differed 
from the Bluefield and Southwestern 
Telephone cases. “The refusal of the 
commission and of the lower court to 
hold that for rate-making purposes 
the physical properties of a utility must 
be valued at the replacement cost, less 
depreciation, was clearly correct,” the 
majority opinion in the Atlanta case 
declared. In the Southwestern Tele- 
phone case the Supreme Court, in an 
opinion by Associate Justice McRey- 
nolds, had declared that contempora- 
neous. reprodvction costs must be 
taken into consideration in fixing rates 
for public utilities. In the Bluefield 
Water case Associate Justice Butler, 
speaking for the court, held that the 
West Virginia Public Service Commis- 
sion had not given due consideration 
to replacement costs. In both of these 
cases Associate Justice Brandeis agreed 
with the majority in reversing the 
lower courts but dissented from the 
principle of rate making laid down. 


OPINIONS DECLARED TO CONFLICT 


In the petition for rehearing of the 
Atlanta gas case it is pointed out that 
the case was argued before and decided 
by a court of seven justices and that 
the other two cases, cited as involving 
virtually the same issues, were argued 
before and decided by a full bench and 
that in the latter cases “the principle 
for the valuation of properties for 
rate-making purposes was announced 
in direct conflict with the result reached 
by the majority opinion in this case.” 

“The majority opinion in this case, 
which is the latest decision by this 
court on the subject,” the petition 
states, “when read in connection with 
the opinions in the Southwestern Bell 
Telephone case and the Bluefield Water- 
works & Improvement Company case, 
must necessarily create grave doubt as 
to the law and make it uncertain 
whether the greatly increased cost of 
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construction since the pre-war period 
can in effect be ignored where a com- 
mission says that it has considered it 
though the record shows that it ‘did not 
accord proper, if any, weight’ thereto. 

“It is the established rule in this 
court that the present value of the 
property at the time the rate is being 
fixed is the amount on which a utility 
shall be allowed to earn. ... This is 
the first instance in which a company 
has ever been denied the right to earn 
rates on the present value of the 


property.” 





West Virginia-Kentucky Men 
to Meet Oct. 19-20 


The third annual convention of the 
West Virginia-Kentucky Association of 
Mine, Mechanical and Electrical Engi- 
neers is announced for Oct. 19 and 20 
at the Frederick Hotel, Huntington, 
W. Va. The program has already been 
prepared and is as follows 

FRIDAY, OCT. 19 

Morning. — President’s remarks; report 

on mechanical and electrical equipment 


records, J. H. Edwards; report on all- 
rubber-insulated versus braid-covered cables, 


N. A. Johnson; open discussion on pur- 

chased power versus individual plants. 
Afternoon.—“Construction and Care of 

Transformers” (illustrated), L. G. Mason, 


Westinghouse Electric & Manufacturing 
Company; “What Can Be Done to Improve 
the Efficiency of Mine Pumping?’ Cc. E. 
Rogers (chairman committee): “ What 
Service Are We Getting in Supplying Re- 
pair aie F. M. Reigher. 

SATURDAY, OCT. 20 


Morning. —“Hoisting Equipment,” N. A. 
Maxwell: Ee sat ation of Fan Drives for 
Ventilation,’ . J. Fluck; business meeting. 


At 1 p.m. on Saturday the members 
will be guests of the association at 
luncheon at the Frederick Hotel, after 
which the party will go for automobile 
rides and will inspect one or more large 
industrial plants of interest. 





Tentative Program for I. E. S. 
Convention Adopted 


For the seventeenth annual conven- 
tion of the Illuminating Engineering 
Society, to be held at the Fort William 
Henry Hotel, Lake George, N. Y., on 
Sept. 24-28, the following tentative pro- 
gram has been adopted: 

MONDAY, SEPT. 24 


Morning.—Registration. 

Afternoon.—Address of welcome; presi- 
dent’s address; survey of the year "s work, 
report of general secretary; “ Year’s Prog- 
ress in Illumination,” committee on progress 
(F. E. Cady chairman); ‘Levels of Illumi- 
nation in Inspection of Bearings,’”’ D. P. 
Hess and Ward Harrison; “Power-Station 
Lighting,” Raymond A. Hopkins. 

Evening.—Entertainment, informal dance, 


TUESDAY, SEPT. 25 
Morning. —Thoroughfare lighting | sympo- 


sium; “Pageant Street Lighting,” S. G. 
Hibben. 
Afternoon. — Boat trip with session of 


committee reports: ‘‘Motor-Vehicle Lighting 
Regulations,” committee on motor-vehicle 
lighting (Clayton H. Sharp chairman) ; 
“Tiluminating Engineering Nomenclature 
and Photometric Standards,” committee on 
nomenclature and standards (E. C. Crit- 
tenden chairman); “Progress of the Ten- 
tative Code of Luminaire Design,” commit- 
tee to co-operate with fixture manufactur- 
ers (M. Luckiesh chairman). 

Evening. — Address, Maxfield Parrish; 
“Light—the Designer,” M. Luckiesh; out- 
door spectacular lighting display. 

WEDNESDAY, SEPT. 26 


Morning. — “Determination of Daylight 
Intensity at a Window Opening,” H. H. 
Kimball: “Utilization Factors for Day- 


light,” Prof. H. H. Higbie; “Principles Gov- 
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erning U tilization of Daylight in Roof Fen 
estration,” W. S. Brown; “Lighting fo) 
School Buildings’ (preliminary draft of 
revised code), committee on lighting legis- 
lation (L. B. Marks chairman). 

Afternoon.— Motor trip and 
woods. 

Evening.—‘‘Lighting of Steel Mills and 
Foundries,” W. H. Rademacher ; “Meeting 
Exacting ‘Lighting Conditions,” A. D. Cur- 
tis and J. L. Stair; “Railway Car Light- 
ing,” G. i Hulse; “Effect of Dirt and Dust 
on Lighting Efficiency,” E, A. Anderson. 


THURSDAY, SEPT. 27 


Morning.—‘‘Research Problems,” commit- 
tee on research (E. F. Nichols chairman) ; 
“Visibility of Radiant Energy,” K. S. 
son and E. P. T. Tyndall; 
Photometry sof Daylight and Incandescent 
Illuminants,” Dr. I. G. Priest; “Effect of 
Color of Light on the Working Eye,” C. E 
Ferree and G. Rand. 

Noon -—Council luncheon. 

Afternoon.— ‘Acce ssories for Color Light- 
ing,”’ M. Luckiesh ; “Production and Growtl 
in Plants Under Artificial Illumination,” 
Prof. R. H. Harvey; “Plant Growth by 
Artificial Lighting,” Prof. Hugh Findlay 
“Unit Costs of Industrial Lighting,” Davis 
H. Tuck; “Testing Colored Material fo 
Fastness to Light,’”’ H. S. Thayer. 

Evening.— Banquet. 

FRIDAY, SEPT. 28 

Morning.—“How to Make the I. E. S. a 
Truly National Body,” D. McFarlan Moore; 
discussion of matters pertaining to sectior 
development; discussion of chapters. or 


“Light.” prepared for high-school physic: 
textbooks, R. W. Shenton. 


lunch in 


Gib- 
“Colorimetry and 





New England N. E. L. A. Will 
Have Diversified Program 


Plans are rapidly maturing for th« 
fifteenth annual convention of the New 
England Geographic Division, N. E 
L. A., which will be held at the New 
Ocean House, Swampscott, Mass., Sept. 
5 to 7 inclusive, with a diversified 
technical, commercial and public rela- 
tions program. The convention wil] 
open with a dinner at 7 p. m. Sept. 5, 
followed by a general session, at which 
President FE. A. Barrows will deliver 
his report. The committees on accident 
prevention, customer ownership of 
securities, membership and purchasing 
agents will then report, followed by 
talks by public utility commissioners. 

An entire day will be devoted to com- 
mercial sessions Sept. 6. The morning 
will be occupied by the power, contract 
and merchandising bureaus and the 
afternoon by the lighting, wiring, rate 
and new-business bureaus. The next 
business session will be on the after- 
noon of Sept. 7, when the Accounting 
Section will discuss the reports of the 
committees on merchandise and _ job- 
bing, transportation accounting, credits 
and collections and preservation of 
records, with a parallel Technical Sec- 
tion meeting at which the following 
papers will be presented: “Chronology 
of the Incandescent Lamp,” Henry 
Schroeder, General Electric Company, 
Harrison, N. J.; “Engineering Features 
of the Boston Edison Weymouth 
Station,” I. E. Moultrop and Joseph 
Pope, Boston; “Relaying of Intercon- 
nected Systems,” C. A. Powel, West- 
inghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., and 
“Possibilities of the Future Cable,” S. J. 
Rosch and E. F. Reid, National Conduit 
& Cable Company, New York. 

The convention will close with 4 
Public Relations Section dinner, with 
addresses by W. W. Freeman, H. 
Lemmon and others. 
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Four 8,000-Hp. Motors Will 
Propel the Colorado 


The U.S.S. Colorado, ranked as the 
most powerful of all dreadnaughts and 
the last battleship the United States 
will build for many years, in accordance 
with the international naval agreement, 
is rapidly nearing completion at the 
New York Ship Building Company’s 
yards, Philadelphia. The Colorado, 
which is electrically equipped and pro- 
pelled, is 624 ft. long, displaces 32,600 
tons and has a speed of 21 knots. Her 
electrical drive permits the use of her 
full power for both forward and re- 
verse operation, thus providing the high- 
est degree of maneuvering power. She 
burns oil and her two 15,000-hp. West- 
inghouse steam turbines supply elec- 
trical energy to four 8,000-hp. Westing- 





ONE oF Four 8.000-Hp. Motors To Drive 


COLORADO'S PROPELLERS 
house motors, which drive her ‘pro- 
pellers. The ship will go into com- 


mission in the early fall and will be 
manned by 1,403 officers and men. She 
will immediately start on a cruise 
around the world before joining the 
Pacifie fleet. 





Municipal Electric Plant Is 
Proposed for Buffalo 


A proposal for the construction of a 
municipal electric plant for Buffalo, not 
to exceed in cost the sum of $5,000,000, 
created a fight in the Buffalo City Coun- 
cil when it was submitted by Commis- 
sioner Frank C. Perkins in the last 
Meeting prior to adjournment for sum- 
mer vacations. The proposal was voted 
“own, but Commissioner Perkins in- 
Sisted that he would bring it up again 
In September and demand a referendum 


at the next election. 

_It developed in the debate that the 
city is paying nearly $800,000 yearly 
for lighting streets and public buildings, 
and stress was put on the fact that 
ma referendum in 1907 there was a 
Vote of four to one in favor of a munici- 
pal plant. Commissioner Perkins in- 
Sisted that Detroit, Cleveland, Toronto 
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and other cities saved millions through 
their publicly owned plants. On the 
other hand, it was argued that the pres- 
ent rates charged by the Buffalo Gen- 
eral Electric Company were very low. 
Another commissioner argued that it 
was inadvisable to have an electric 
plant without a power load and that 
it was impossible for the city to sell 
electrical energy for power purposes. 


Brief News Notes 





Peshtigo Dam Completed.—Announce- 
ment has been made by the Wisconsin 
Public Service Corporation of the com- 
pletion of its automatically operated 
hydro-electric plant on the Peshtigo 
River, erected at a cost of $500,000. 
This plant will help supply the power 
demands of the large territory covered 
by this company and the Menominee & 
Marinette Light & Traction Company. 





Highway Lighting in Georgia.—Gov- 
ernor Clifford Walker of Georgia has 
approved an act giving county commis- 
sioners in counties of more than 200,000 
population the right to appropriate pub- 
lic funds for the purpose of highway 
lighting. Heretofore it has been impos- 
sible to install highway lighting owing 
to lack of legal authority to set aside 
money for that purpose. The new act 
will do much to stimulate lighting along 
he important thoroughfares in the more 
populous countries of the state. 





Million-Dollar Plant on Cumberland 
te Be Begun at Once.—As part of its 
development of power systems in east- 
ern Kentucky, the Kentucky Utilities 
Company will start construction im- 
mediately of a million-dollar electric 
plant in Bell County, halfway between 
Elys and Four Mile, on the Cumberland 
River. The project will supply energy 
to many southeastern Kentucky towns 
and mining plants. Transmission lines 
will be extended to the plant to be 
built on Dix River, Boyle County. 





Ford Will Use Largest Alternating- 
Current Motor in Steel Mill.—What is 
said to be the largest alternating-cur- 
rent motor for steel-mill use ever made 
in this country is being designed by 
the General Electric Company for use 
at the River Rouge plant of the Ford 
company at Detroit. This motor will 
develop 8,000 hp. with a speed of 240 
r.p.m. It will be used to drive a large 
blooming mill at the River Rouge 
plant, for the manufacture of steel. 
Power will be supplied by four 
2,000-kw. motor-generator sets. 





Fort Wayne to Have 6-Cent Energy. 
—Revised schedules of rates proposed 
for Fort Wayne, Ind., by the Indiana 
Service Corporation and the city light 
and power plant and now before the 
Public Service Commission of Indiana 
propose a reduction in the lighting 


353 


schedule of 1 cent a kilowatt for the 
first 150 kw.-hr. This makes the first 
step 6 cents per kw.-hr., the second 
step 5 cents for the next 300 kw.-hr., 
and the third step 4 cents for the next 
500 kw.-hr. The minimum monthly 
charge will be 50 cents. 





Cities Service Company Establishes 
New Bureau.—The board of directors 
of the Cities Service Company, New 
York City, has authorized the creation 
of a new department, to be known as 
the security holders’ service bureau, for 
use by holders of the company’s secu- 
rities. The aim of the department will 
be to help holders of the securities with 
any matters which do not come under 
the jurisdiction of other departments. 
George Williams has been placed in 
charge of the new department and will 
be known as the stockholders’ agent. 





Alabama Water Power Before Legis- 
lature.—A resolution asking that a joint 
committee of two Senators and three 
members of the House be appointed to 
make an investigation of the natural 
resources of Alabama with a view to 
developing the water power of the state 
has been. introduced in the Alabama 
State Senate and referred to the com- 
mittee on rules. The resolution pro- 
vides that this committee shall deter- 
mine the general policy of the state in 
reference to the development of water 
power and the granting of rights for 
that purpose. 


Idaho Power Takes Over Richfield 
Line.—The Public Utilities Commission 
of Idaho has recently canceled a certifi- 
cate of convenience and necessity cov- 
ering a transmission line in Lincoln 
County, Idaho, granted to the Wood 
River Power Company in March, 1922, 
and has at the same time granted to 
the Idaho Power Company a certificate 
covering the line. The action was 
taken on request from both companies. 
It is the intent to reconstruct the line 
for 44,000-volt operation. The line runs 
from Shoshone to Richfield. Power will 
be wholesaled to the Wood River Power 
Company at Richfield. 








Utah Power Takes Over Municipal 
Load in Five Minutes.—About 200 ft. of 
the pipe line of the Logan City (Utah) 
municipal power plant was washed out 
a short time ago. The water had been 
shut off in order that some repair work 
might be done, and when it was turned 
back into the old pipe line a section of 
it gave way. The complete load was 
transferred to the Utah Power & Light 
Company’s lines without more than five 
minutes’ delay. Work on the new plant, 
for which the citizens recently voted 
$300,000 in bonds, will be rushed, with- 
out attempting to repair the old pipe 
line. In the meantime the entire load 
of the city’s lines will be carried by the 
Utah Power & Light Company. 





An Electrically Operated Directory 
Map.—A device now in use in Miami 
and Jacksonville, Fla., the invention of 
two young men, is designed to enable 
visitors to find their way easily in a 
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strange city, a large hotel or other 
places where it is often desirable to 
know the relative direction of one point 
to another. A large map of the busi- 
ness portion of a city, for instance, 
is hung with a directory of large busi- 
ness firms, the post office, theaters, 
churches, etc., alongside of it. Opposite 
each name is a push-button, and when 
this is pressed a tiny red light on the 
map indicates the location of the place 
wanted, while a green light shows the 
place at which the seeker for informa- 
is ; 

, Hon standing 

Pacific Gas & Electric Properties Not 
for Sale—The Pacific Gas & Electric 
Company has notified the directors of 
the Sacramento Municipal Utility Dis- 
trict that it will not place a valuation 
on its operating and distributing sys- 
tems which the district has talked of 
purchasing, as the properties are not 
for sale. The Great Western Power 
Company has made no reply to a sim- 
ilar request, but is expected to refuse 
to fix a price for its properties for the 
same reason. This incident has sig- 
nificance in view of the fact that the 
San Francisco Board of Supervisors 
directed that similar information be ob- 
tained from both companies respecting 
a possible purchase of their San Fran- 
cisco distribution systems for use in 
connection with the power from the 
Hetch Hetchy River. 








Wisconsin Valley Company Contem- 
plates Loop System.—If the Wisconsin 
Valley Electric Company of Wausau, 
Wis., can persuade the city of Marsh- 
field to abandon its municipally owned 
steam plant, this company plans to erect 
a high-tension line in the form of a 
loop around Stevens Point, Marshfield, 
Stratford and Wausau to furnish elec- 
tric light and power service. It will 
also supply Junction City, Milladore, 
Sherry, Auburndale and Hewitt, the 
smaller places on the circuit. Two pro- 
posals are under consideration. The 
first involves selling Marshfield all of 
its power, as well as the smaller places 
on the circuit, and the second serving 
all of the towns with the exception of 
Marshfield. With Marshfield included 
the company will meet the entire ex- 
pense of building the power line. With- 
out that city the company will ask that 
the towns to be served contribute toward 
the cost of the line. 





General Electric Pays $1,119,300 in 
Supplementary Wages. — Payment has 
been announced by the General Electric 
Company of 5 per cent supplementary 
compensation for continuous service to 
all employees of the company receiving 
$4,000 or less per year who had com- 
pleted five years or more of continuous 
service on June 30 last. The current 
payment amounts to $1,119,300, and the 
total number of employees to benefit is 
26,324. The amounts paid by the differ- 
ent works and offices are: Schenectady, 
$436,000; Lynn, $195,000; Pittsfield, 
$100,000; Erie, $50,500; Fort Wayne, 
$50,500; lamp factories, $115,000; other 
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000; general offices, $61,800. Payments 
are being made in 8 per cent bonds of 
the General Electric Employees’ Secu- 
rities Corporation, in multiples of $10, 
the balance, if any, in cash. 


Loveland (Col.) Municipal Plant En- 
joined.—As a trustee of the Western 
Light & Power Company, which has a 
twenty-five-year franchise to supply 
Loveland, Col., with electric li: ht and 
power service, the Franklin Trust Com- 
pany of New York has obtained an in- 
junction against the erection by the 
municipal authorities of a hydro-elec- 
tric power station on the Big Thompson 
River to compete with the company. 
The trust company alleges that the 
city’s project is illegal, even though 
authorized at a special election, and 
that it would cost $400,000 instead of 
the $128,000 voted, necessitating rates 
greatly in excess of a reasonable charge. 


Union Electric Light & Power’s 
Wired-Wireless System.—Conversations 
are being held daily over the 110,000- 
volt Keokuk dam cables between the 
Page Avenue substation of the Union 
Electric Light & Power Company, St. 
Louis, and the St. Charles (Mo.) sub- 
station by means of a wired-wireless 
system perfected by Roy L. Glasgow, 
assistant professor of electrical engi- 
neering at Washington University, St. 
Louis. The apparatus devised by Pro- 
fessor Glasgow comprises a duplex 
system whereby two transmission wires 
are used so that a person may talk and 
listen at the same time, using an ordi- 
nary telephonic transmitter and re- 
ceiver, and a delicate relay system by 
which the incoming impulse switches in 
a local current to ring a bell or light a 
lamp as a calling signal. The trans- 
mission set uses two 5-watt tubes. 
Wires at each terminal are stretched 
for about 500 ft. parallel to the power 
cables. A feature of the relay system 
is a resistance of 2,000,000 ohms. 








Big Canadian Power Plant Trans- 
ferred.—Announcement is made that 
the Ottawa & Hull Power & Manufac- 
turing Company’s two power plants on 
the Chaudiére just below the falls have 
been transferred to A. J. Nesbit, head 
of Nesbit, Thompson & Company, 
Montreal. A report that New York 
capitalists were interested in the trans- 
action is denied. The first of these 
plants has a total rating of 18,600 hp. 
The second has three units of 7,500 hp. 
each, with room for a fourth. In addi- 
tion to the Chaudiére plants the com- 
pany owns power rights and property 
at the falls below Bryson, where a big 
power plant is under construction. 
Transmission lines are being erected 
from Ottawa and Hull to Bryson, and 
when the plant is completed it will 
furnish an additional 60,000 hp., which 
will bring the aggregate capacity of the 
holdings of the company to more than 
100,000 hp. Among the biggest con- 
sumers of the company’s power are the 
Ottawa Hydro-Electric Commission, 
British American Nickel Company, Ot- 
tawa Light & Power Company, Hull 


factories, $21,500; district offices, $88,- Corporation and Hull Electric Company. 
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Associations and 


Societies 





Electrical League of Washingtin 
Elects Officers.—The Electrical League 
of Washington, D. C., has elected the 
following officers: President, George P. 
Mangan; treasurer, George W. Colbeck; 
secretary, Robert W. McChesney; assist- 
ant secretary, Norman H. Barnes. 





Mississippi Electrical League. — The 
annual meeting of the Mississippi Elec- 
trical League was held in Vicksburg 
last month with about a hundred dele- 
gates present. J. L. Longino, secretary 
Arkansas Light & Power Company, 
Pine Bluff, spoke on “The Relation of 
the Public Service Company to the Con- 
tractor and Dealer,” and other addresses 
were made by utility men from Missis- 
sippi, Louisiana and Arkansas. 


Electrical Co-operative League of 
Denver.—With more than 90 per cent 
of its budget for the present fiscal year 
underwritten in the first thirty days, the 
Electrical Co-operative League of 
Denver has started on what promises to 
be an even more productive period than 
the first two years. The program out- 
lined will include a permanent lighting 
exhibit, an extensive advertising cam- 
paign, at least two electrical homes and 
a continuation of the field work. 


Coming Meetings of Electrical and 


Other Technical Societies 


[A complete directory of electrical asso- 
ciations is published in the first issue of 
each volume. See July 7 issue, page 56, 
for latest list.] 

New England Division, N. E. L. A— 
Swampscott, Mass., Sept. 5-8. Miss O. A. 
Bursiel, 149 Tremont St., Boston. 

Pennsylvania Electric Association — Bed- 
ford Springs, Pa., Sept. 5-8. 

Electrical Supply Jobbers’ Association, Pa- 
cific Division—Gearhart, Ore., Sept. 5-7. 
A. H. Elliot, 502 Flatiron Bldg., San 
Francisco. 

Pennsylvania State Association of Elec- 

trical Contractors and Dealers—Wilkes- 

Sept 12-13. M. G. Sellers, 15-18 
Sansom Street, Philadelphia. 

Conference of Electrical Leagues—Asso- 
ciation Island, Sept. 16-19. Society for 
Electrical Development, New York. 

Rocky Mountain Division, N. E L. A— 
Glenwood Springs, Col., Sept. 17-19. O. A. 
Weller, 200 15th St., Denver. 

Association of Edison Illuminating n 
panies—Dixville Notch, N. H., Sept, 17- 


Barre, 


Com- 


21. P. S. Millar, 84th St. and East End 
Ave., New York. 

Michigan Electric Light Association—Grand 
Rapids, Sept. 18-20. Herbert Silvester, 


Detroit Edison Co., Ann Arbor. 

IHMuminating Mngineering Society—Lake 
George, N. Y., Sept. 24-28. S. G. Hibben, 
29 West 39th St., New York. ‘ 

Association of Iron and Steel Electrical 
Engineers—Buffalo, Sept. 24-28. J. F. 
Kelly, 513 Empire Bldg., Pittsburgh 

Indiana Electric Light Association—French 
Lick Springs, Sept. 26-29. T. Donahue, 
Northern Indiana Gas & Electric ©0 
Lafayette, Ind. 

American Electrochemical Society—Dzxyton, 
Ohio, Sept. 27-29. Colin G. Fink, Colum- 
bia University, New York. ; 

American Institute of Electrical Engineers 


—Pacific Coast convention, Del Monte, 
Cal., Oct. 2-5. F. L. Hutchinson, 33 West 
39th St., New York. , 
Empire State Gas and Electric Asso iation 
—Lake Placid, N. Y., Oct. 8-9. C. H. 7 
Chapin, Grand Central Terminal, N® 


York. 5 

Association of Electragists International— 
Washington, Oct. 8-13. Farquson John 
son, 15 West 37th St., New York. 








AuGuST 18, 1923 


Commission 


Rulings 





Operation at a Loss Cannot Be Com- 
pelled.—Declaring that a public utility 
company cannot be compelled to oper- 
ate for the service of the public at a 
loss where it is impossible to hold out 
to it the possibility of earning operat- 
ing expenses, including depreciation and 
a fair return upon its property serving 
the public, the Indiana Public Service 
Commission granted the Winona Elec- 
tric Light & Water Company authority 
to discontinue steam-heating service. 





Deferred Charges and Stock and 
Bond Discount Not Capitalizable Items. 
—The Missouri Public Service Commis- 
sion in authorizing the issue of new 
stock by the Missouri Gas & Electric 
Service Company decreed that deferred 
charges representing uncompleted main- 
tenance work, promotion of new busi- 
ness, equalization accounts and suspense 
are of doubtful character as assets and 
are properly chargeable to current oper- 
ating expenses, to income or to surplus. 
Stock and bond discount and expenses 
also, the commission held, are not 
proper items against which capital stock 
may be issued. 





Proper Construction of Line Feeding 
Amusement Resort Insisted On. — The 
Public Utilities Commission of Ohio has 
ordered the Ohio Public Service Com- 
pany not to sell any energy to the 
Mahoning Power Lines Company of 
Youngstown for use on the latter com- 
pany’s line to Milton Lake, where there 
is an amusement resort, until the 
Mahoning company shall have recon- 
structed a new 6,600-volt transmission 
line between Newton Falls and Craig’s 
landing to conform to the regulations 
of the commission. The commission 
says that the transmission line is in 
dangerous proximity to the lines of a 
telephone company, the _ stipulated 
separation distance of 4 ft. not having 
been maintained, and that too few poles 
have been used to prevent dangerous 
sagging. 





Rural Customer Should Not Be Made 
Responsible for Depreciation.—The 
Wisconsin Railroad Commission has 
disapproved a proposal satisfactory to 
both the Caroline Electric Company and 
a rural customer of its by which the 
company was to be relieved of all obli- 
gation to provide for depreciation re- 
serves, the customer, who owns the line, 
undertaking to be responsible for its 
reconstruction and equipment. The 
commission held that such a division of 
responsibilities would interfere with 
adequate service and doubted the aver- 
age customer’s ability to judge require- 
ments necessary to keep a plant in con- 
dition to render adequate service and to 
protect life and property. Recommen- 
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dation was made that a monthly serv- 


ice charge sufficient to cover deprecia- 
tion be imposed in addition to the rate 
for energy, or, failing this, that the 
line in question be turned over to the 
Marion Light & Power Company. 


In Obtaining Rates Based on Com- 
bined Operation of Different Depart- 
ments Company Waived Constitutional 
Right to Abandon Any Part of Service. 
—The Montana Public Service Commis- 
sion has refused to permit the Helena 
Light & Railway Company to abandon 
railway lines operated at a loss, saying: 
“In this case we are satisfied that the 
company has explicitly and by long- 
continued conduct waived its right to 
insist that an unprofitable unit of its 
street-railway system be discontinued. 
The waiver comes from the company’s 
own request that its street-railway util- 
ity, its electric utility and its gas 
utility be considered as one property 
and that, so treated, a fair return be 
provided for the consolidated property. 
This fair return has been provided by 
rates fixed by the commission, and 
under such circumstances the company’s 
request has been fully met.” 





Recent Court 


Decisions 





Powers of California Commission.— 
In Saunby vs. California Railroad Com- 
mission, a suit brought at the instance 
of customers of the Southern California 
Edison Company to have the rate deci- 
sion of the commission affecting that 
company reviewed and annulled, the 
Supreme Court of the state held that 
it had not jurisdiction to inquire into the 
propriety of an order of the commission 
in limiting an investigation as to the 
reasonableness of the rates of an elec- 
tric company, and in leaving the final 
adjustment of the rates to a proceeding 
to be later instituted by the commission 
on its own motion, in view of the broad 
powers conferred by the constitution 
upon the commission, the courts being 
empowered to interfere with the orders 
of the board only when they violate 
some constitutional provision, such as 
denial of due process of law, etc. (215 
Pac. 905.) In Coast Truck Line vs. 
Commission, a case where the commis- 
sion ordered the company to apply for 
a certificate of public convenience and 
necessity before continuing to do busi- 
ness between certain points, the com- 
pany held, first, that the commission 
had no jurisdiction over the subject 
matter of the complaint; second, that 
the commission exceeded its authority 
in the issuance of an injunction, and, 
third, that the decision of the commis- 
sion was unsupported by evidence and 
contrary to law. The Supreme Court 
found for the commission on all three 
points. (215 Pac. 898.) * 





*The left-hand numbers refer to the vol- 
ume and the right-hand numbers to the 
page of the National Reporter System. 
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City Not Party to Proceeding in 
Which Rates Were Declared Excessive 
Cannot Enjoin Their Collection.—The 
city of La Crosse brought suit against 
the Wisconsin-Minnesota Light & Power 
Company to enjoin the collection of 
alleged excessive rates, basing its ac- 
tion on the fact that similar rates in 
Eau Claire and other cities supplied by 
the company were found excessive by 
the courts. The Wisconsin Supreme 
Court has held that La Crosse not hav- 
ing been a party to the suit in question, 
there has been no adjudication that 
the rates were excessive as to it and 
that the city must carry its complaint 
to the Wisconsin Railroad Commission 
before bringing action in the courts. 
(194 N. W. 47.) 





Failure to Keep Proper Accounts 
Operates Against Company Seeking 20- 
Cent Rate.—On Oct. 1, 1920, the New 
Hampshire Public Service Commission 
granted the Plymouth Electric Light 
Company permission to charge 25 cents 
per kilowatt-hour for domestic lighting 
as an emergency measure to meet the 
exceedingly high price of coal. The com- 
pany, at the request of the commission, 
on April 1, 1921, reduced the rate to 
20 cents, but declined to make any fur- 
ther reduction. The commission issued 
an order April 30, 1921, fixing the rate 
at 18 cents. Upon motion of the com- 
pany a rehearing was granted, and the 
order in the meantime suspended. Fol- 
lowing the submission of the issue, the 
commission on Jan. 27, 1922, filed an 
exhaustive report of its findings and 
issued an order effective Feb. 1, 1922, 
fixing the maximum rate at 16 cents, 
with a minimum charge of $1.50. The 
company thereafter appealed to the Su- 
preme Court of the state on the follow- 
ing points: (1) the question of the 
jurisdiction of the commission to lower 
the 18-cent rate on the company’s mo- 
tion for a rehearing, and (2) the ques- 
tion of the sufficiency of the 16-cent rate 
to afford the company a fair return on 
the fair value of its property devoted to 
public use. The Supreme Court has 
sustained the commission’s order and 
dismissed the appeal, holding that there 
was not a clear predonderance of evi- 
dence that the order of the commission 
was unjust or unreasonable. The court 
held that that statute did not preclude 
the commission from lowering the rate- 
base value within two years after previ- 
ous reduction, that disregard of pres- 
ent-day values in determining the rate 
base was not established, that the sale 
price of the company’s assets was not 
a reliable criterion of value for use in 
determining the rate base, that the 
records indicating actual opera.ion ex- 
penses were valuable, though not con- 
clusive, evidence of requirements of the 
utility to be considered in determining 
the rate base, and that a company fail- 
ing to keep accounts as required by stat- 
ute cannot complain because expenses 
of like utilities similar in size and loca- 
tion are used in determining rates, 
notwithstanding that such comparative 
estimates are at most only approxi- 
mate and unreliable. (120 At. 689.) 











Governor Scrugham Advocate of 
Commission for Colorado 
River Development 
James G. Scrugham, Governor of 


Nevada, has recently proposed that the 
Colorado River situation be turned 


J. G. ScRUGHAM 





over to a commission simila: to the 
port authority of the Port of New York 
for solution. Governor Scrugham is an 
engineer who has attained a high posi- 
tion in civie life. Since his graduation 
from the University of Kentucky in 
1900 Mr. Scrugham, who is now forty- 
two years of age, has been actively em- 
ployed as teacher, engineer, soldier and 
Governor in the Intermountain District. 
In 1903 he became professor of engi- 
neering at the University of Nevada 
and eleven years later was made dean 
of the engineering schools at that in- 
stitution. While at the university he 
was actively connected with engineer- 
ing and mining enterprises in the state 
and was an associate member of the 
consulting board of the United States 
Navy. During this period Mr. Scrug- 
ham was also active in the founding of 
the Pacific Coast Electrical Associa- 
tion, which is the Pacific Coast Divi- 
sion of the National Electric Light 
Association. He resigned his  pro- 
fessor’s chair in 1917 to become State 
Engineer of Nevada, in which capacity 
he displayed much energy and skill in 
the administration of the state water 
law with particular reference to irri- 
gation and hydro-electric development. 
During the world war the government 
placed him on the board of regular 
army officers that co-ordinated the 
artillery program of this country with 
that of the Allies. 

Both as State Engineer and as 
Governor of Nevada, Colonel Scrugham 
has contributed many constructive ideas 


Men of the Industry 


Changes in Personnel 
Accomplishments, Responsibilities, Honors, Appointments and Activities of Men 
Engaged in all Branches of the Electrical Industry 
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to the formulation of legislation and to 
engineering activities incident to the 
findings of the Colorado River Com- 
mission. 

——— ——— 

R. J. Vincent of the distribution engi- 
neering department of the Consumers’ 
Power Company at Jackson, Mich., has 
been transferred to the position of dis- 
tribution engineer at Owosso. 


Tom Kennedy, formerly of the Den- 
ver Gas & Electric Light Company, has 
been made general commercial manager 
of the Doherty chain of utilities, suc- 
ceeding George Williams, who has been 
named as_ stockholders’ agent of the 
Cities Service Company. 

L. A. Fiorani has been appointed 
chairman of the Merchandising Bureau 
of the Commercial Section, New Eng- 
land Division, N. E. L. A. Mr. Fiorani 
is commercial manager of the Union 
Electric Light & Power Company, 
Franklin, Mass. 


J. J. Burri, who has been associated 
with the Kansas Gas & Electric Com- 
pany as construction engineer during 
the past year, has received an appoint- 
ment with the Phoenix Utility Company 
in Cuba. Mr. Burri will be stationed at 
Cienfuegos. 

Louis C. Ayres, George E. Lewis, 
Robert Norris and Donald C. May have 
formed a partnership as_ consulting 
hydraulic and electrical engineers with 
offices in Ann Arbor, Mich. All of these 
men have been connected with Gardner 
S. Williams, consulting engineer of that 
city, Mr. Ayres as principal assistant 
engineer, Mr. Lewis as electrical engi- 
neer, Mr. Norris as supervising engineer 
and Mr. May as designing engineer. 

George H. Wilmarth, manager of the 
Muskogee division of the Oklahoma Gas 
& Electric Company, has resigned to 
become manager of the Wisconsin- 
Minnesota Light & Power Company 
with headquarters at Eau Claire. The 
Wisconsin-Minnesota Light & Power 
Company was recently made part of the 
Northern States Power system. R. N. 
Pack, vice-president and general man- 
ager of the Northern States Power 
Company, made the announcement con- 
cerning Mr. Wilmarth’s appointment. 


D. C. Ray of the Pacific Gas & Elec- 
tric Company has been appointed man- 
ager of the bureau of public relations, 
one of the constituents of the recently 
organized department of public rela- 
tions and sales. Before going to the 
San Francisco office in 1921 Mr. Ray 
had been ten years in the Martinez office 
in the capacity of manager, and pre- 
vious to that he was assistant manager 
at Grass Valley. In his new position 
he will work with H. M. Crawford 
sales manager. 
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G. W. Faller Assistant General 
Manager in Denver 


Guy W. Faller, since 1913 vice-pres- 
ident and general manager of the City 
Light & Water Company, Amarillo, 
Tex., has been appointed assistant gen- 
eral manager of the Denver Gas & Elec- 
tric Light Company and has already 
assumed his new duties. Mr. Faller 
was formerly with the Denver company, 
having served as assistant foreman of 
the street department, engineer of the 
gas distribution department and then 
as assistant superintendent of the gas 
and street department until his transfer 


G. W. FALLER 





to Amarillo in 1905 as general super- 
intendent of the company there. As a 
native of Wisconsin he was appointed 
to the United States Naval Academy 
in 1894 and was graduated with the 
class of 1898 just in time to take an 
active part as an engineer officer in 
the Spanish-American War. He re- 
signed from the navy in 1903 to become 
the operating engineer of the Madison 
(Wis.) Gas & Electric Company and 
remained there until his first transfer 
to Denver by Henry L. Doherty. During 
the existence of the Amarillo Street 
Railway Company he served as vice- 
president, general manager, federal re- 
ceiver and special master of the com- 
pany. In going to Denver to assume 
his new office, which was only recently 
created, relief will be given to the gen- 
eral manager and the general superin- 
tendent of the company in some of their 
duties and in the re-establishment of 
the Doherty Training School, of which 
Mr. Faller acts as director. 
ee 


John A. Reed, general manager of the 
Iowa Electric Company, Cedar Rapids, 
Iowa, has been made a vice-president 
of the company. 


Ernest T. Craig, for the past sixteen 
months assistant manager of the Leo- 
minster (Mass.) Electric Light & Powe! 
Company, has been appointed manager, 
succeeding Ezra O. Wedge, who has 
resigned on account of ill health. Mr. 
Wedge became manager of the compar y 
in 1917, 
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D. C. McClure New President of 
Rocky Mountain Division 


D. C. McClure, elected to head the 
Rocky Mountain Division of the 
National Electric Light Association, is 
the youngest man ever elected to that 
office. Mr. McClure was born in Cox- 
sackie, N. Y., in 1890 and was 
graduated from Rensselaer Polytechnic 
Institute with the degree of electrical 
engineer in 1913. Immediately he 
entered the service of Henry L. Doherty 
& Company and was assigned to the 
cadet training school maintained by 





After 


the company at Denver, Col. 
completing the course he was detailed 
to design and revamp the electrical 
generating and transmission system of 
the Denver Gas & Electric Light Com- 


pany. For a year and a half prior to 
the war he devoted his time to operat- 
ing work as assistant superintendent 
of the electrical department, and upon 
his return from, war service in 1919 he 
re-entered the employ of the Denver 
company as_ superintendent of the 
electric and steam-heating departments, 
the position he holds at the present 
time. Mr. McClure has been second 
vice-president and first vice-president 
of the association he now heads. 
——_»—___—_ 


Arthur Gillete, formerly chief engi- 
neer of the Consumers’ Power Company 
at Pontiac, Mich., has been made the 
new hydro-electric foreman on the Au 
Sable River. Mr. Gillete received this 
Promotion when Arthur Robinson re- 
Signed, 

Frank H. Wentworth, for some years 
manager of the Natick office of the 
Edison Electric Illuminating Company 
of Boston and later manager at Brook- 
line, has been promoted to the position 
of district manager at Somerville. Mr. 
Wentworth is suceeding H. W. Jones, 
who resigned. 

0. L. Mackell, chief clerk and office 
manager of the Denver Gas & Electric 
Light Company, was recently elected 
to head the Electrical Co-operative 
League in Denver. Mr. Mackell has 
been identified with the electrical in- 
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dustry of Denver for ten years and 
during that period has been active in 
the affairs of the National Electric 
Light Association, the Denver Civic and 
Commercial Association and other busi- 
ness groups. Since the organization of 
the Electrical Co-operative League he 
has been a member of the advisory 
board and served last year as treasurer. 
Dean D. Clark, who served on the ad- 
visory board of the league last year, 
has been elected to succeed Mr. Mackell 
as treasurer of the organization. 


Earl F. Whitney, for fifteen years 
connected with the General Electric 
Company in the Northwest, has been 
appointed manager of the Portland 
(Ore.) office to succeed A. S. Moody, 
‘formerly assistant Northwest manager, 
‘who was recently made manager of the 
Los Angeles office of the company. Mr. 
Whitney has been in the San Francisco 
office, the Seattle office, and in 1912 was 
transferred from there to Portland. 
Since that time, with the exception of 
two years during the war, he has spe- 
cialized on electrical applications in the 
logging and lumbering industry of 
Oregon and Washington and for the 
last four years has been manager of 
the lumber industries department of 
the General Electric Company in the 
Northwest. 





T. T. Richards Is Made Vice- 
President of Wagner Electric 


Thomas T. Richards, who was 
recently elected to the office of vice- 
president of the Wagner Electric 
Corporation, has been associated with 
the company since 1905. In that year 
he joined the sales department and sub- 
sequently advanced to the office of new- 
business manager with the additional 
duties of advertising and assistant sales 
manager. Four years ago he was made 
sales manager, which position he 
occupied until his recent election as 
vice-president and manager of sales. 
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Mr. Richards was born in St. Louis, 
Mo., in 1871. His early schooling was 
at Smith Academy in that city, and he 
was graduated in 1888 from the St. 
Louis Manual Training School. After 
taking an engineering course at Wash- 
ington University he spent two years 
in the plant of the Emerson Electrical 
Manufacturing Company and two sum- 
mers in the plant of the Wagner 
company. This practical factory ex- 
perience was followed by the student 
course of the Westinghouse Electric 
& Manufacturing Company. Upon his 
return to the Emerson company he was 
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T. T. RICHARDS 





elected vice-president and for several 
years performed the duties of this 
office. Mr. Richards is a member of the 
National Electric Light Association, the 
American Institute of Electrical Engi- 
neers and the Power Club. 
aia 

George W. Vaughan, formerly assist- 
ant professor of electrical engineering 
at Trinity College, Durham, N. C., is 
now connected with the electrical] divi- 
sion of Electric Bond & Share Company. 


Obituary 


Hermann J. Strobel, supervisor of ap- 
praisals, Stone & Webster, Inc., Boston, 
died Aug. 3, following an operation. 
Mr. Strobel was forty-one years of age 
and had been with Stone & Webster 
since 1911. From 1905 to 1911 he was 
chief draftsman and assistant engineer 
on the Port Morris and Yonkers gen- 
erating station developments of the New 
York Central lines. He was assigned 
to electrical work upon the South Boston 
station of the Boston Elevated Railway 
after joining the Stone & Webster 
organization and in 1917 took up ap- 
praisal work. 


Arthur H. Jones, formerly superin- 
tendent of the Greensboro (N.C.) Elec- 
tric Company, now the North Caro- 
lina Public Service Company, and well 
known throughout the Southeast as an 
electrical engineer, died in the latter 
part of July at his home in Atlanta, 
Ga., at the age of fifty-five years. 


Death resulted from a stroke of paral- 
ysis which he suffered several months 
ago. Since his retirement from the 
Greensboro company four years ago Mr. 
Jones had been identified with the elec- 
trical machinery business in Atlanta as 
head of the Jones Machinery Company. 


J. W. Peterson, formerly president of 
the Richardson-Phenix Company of 
Milwaukee, died in that city on July 24, 
at the age of forty-seven. In 1903 Mr. 
Peterson went to Cuba as a representa- 
tive of the Westinghouse Electric & 
Manufacturing Company, remaining 
there two years, when he returned to 
the United States to ally himself with 
the American Blower Company. Early 
in 1907 he became connected with the 
Van Dyke Churchill Company, a New 
York firm, thereby laying the founda- 
tion of the oiling-system business which 
was to be his life’s work. Mr. Peter- 
son was a member of the A.S.M.E. 
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Influence of Credit Analysis on Earnings* 


A Discussion of the Part that Credit Study May Be Made to Take in 
Reducing Business Risks—Diversity of Problems 
in the Electrical Industry 


By E. W. SHEPARD 


General Credit Manager Western Electric Company 
WNERS or stockholders of a agement therefore our _ principal 
business furnish its original cap- problem? 


ital, and the way in which it is used 
determines the success or failure of 
the concern. Unless the management 
has the ability to invest and handle 
its own capital successfully, there is 
no reason to believe it will be more 
successful in handling the funds of 
its bank or suppliers. Therefore the 
work of the credit man is closely con- 
cerned with the most important prob- 
lems of business management. 

It is generally accepted that the 
two fundamentals of credit are char- 
acter and capacity. Character, of 
course, must be present, but the dis- 
covery and development of capacity, 
in customers giving us the major 
share of their business, is the most 
interesting part of credit work and in 
my opinion our greatest responsi- 
bility. 

THE TOLL OF FAILURES 


The record of failures for the past 
five years, according to statistics of 
Dun & Company, was as follows: 


Per Cent of 


Failures to 

No. of Concerns in 

Failures Business Liabilities 
1922.. 23,676 1.19 $623,896,000 
1921. 19,652 1.02 627,402,000 
1920 8,881 .49 295,122,000 
1919 6.451 . 38 113,291,000 
1918. 9,982 58 


163,020,000 


Perhaps none of these is what 
might be considered a normal year, 
but the last two years, with their 
tremendous liabilities caused by the 
inflation period which culminated in 
1920, at least demonstrate that we 
should take advantage of our les- 
sons of the past. The classification 
of causes of failure shows that from 
75 to 85 per cent are within the con- 
trol of the management. Is not the 
development of better business man- 





*A paper read before the National Electrical 
Credit Association, Boston, Aug. 10 23. 


Credit men have many sources of 
information for determining ca- 
pacity, or, otherwise expressed, “in 
reaching conclusions,” but it is recog- 
nized that the most valuable source 
is the comparative balance sheet and 
operating statement. The analysis 
of comparative figures shows that 
although the problems of many con- 
cerns are similar, there is a great 
difference in their degree of serious- 
ness. Each business has its indi- 
vidual problems, and capacity cannot 
be measured on the basis of ratios 
in each industry. 

Owing to the numerous classes of 
customers in the electrical industry, 
I believe we have more interesting 
credit and collection problems than 
in those industries where there is 
only one channel of distribution. A 
few of the more important classes 
are as follows: (1) Central stations; 
(2) industrials; (3) contractor- 
dealers; (4) railroads; (5) munic- 
ipalities. These, of course, may be 
divided into two major classifications 
—those who buy for consumption, 
and those who buy for resale. How- 
ever, in order to be more definite, I 
shall limit my remarks on capital 
investment to two classes — central 
stations and contractor-dealers. 


CENTRAL-STATION ELEMENTS 


The balance sheets of many central 
stations and other public utilities 
show that most of the capital invest- 
ment is tied up in fixed assets and 
that a large part, if not all, of the 
current assets are represented by 
floating debt such as notes and ac- 
counts payable. Investigation of a 
condition like this usually shows that 
the promoter either buys new prop- 
erty or starts new construction work 
before proper financing has been 


effected. This often necessitates the 
358 


use of bank funds and _ suppliers’ 
money for permanent capital, or until 
the debts may be liquidated either 
through the sale of securities or in- 
creased earnings. 

Would it not be just as logical for 
an individual to build a home on the 
same basis? Why should he not let 
contracts for labor and material and 
when furnished try to finance by the 
sale of a mortgage? You all know 
who would carry the investment if 
he was not successful in selling the 
mortgage. Almost any one will recog- 
nize that this is unsound financing, 
and the sooner these promoters are 
educated to finance new construction 
work or new property before rather 
than after purchase the better it will 
be for the industry. 

There is our greatest opportunity 
for improving the mortality rate in 
the industry. The capital investment 
is often of such a minor quantity, or 
has been tied up in such a way, that 
the customer fails to keep his funds 
in liquid condition. What we are 
interested in primarily is the bill- 
paying ability of the customer, and 
this is demonstrated by the relation 
of current assets to current liabil- 
ities. 

There are many instances among 
this class of customers where too 
large a proportion of capital has been 
invested in the following assets: 
(1) Merchandise; (2) receivables; 
(3) fixed assets. Unquestionably all 
of us have analyzed financial state- 
ments during the past few years 
that showed customers who were 
bankrupt and didn’t know it. If 
discovered soon enough, large invest- 
ments in merchandise and receivables 
may in time be properly liquidated, 
but large investments in fixed assets 
often prove fatal. 


CONTRACTORS’ PROBLEM 


For many years emphasis has been 
placed on proper accounting methods 
for contractors and dealers. This 
educational work has also been going 
on in other industries, but progress 
has been slow. What’then can we do 
to improve conditions, or, in other 
words, decrease failures and losses? 
A desire must be created on the part 
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of the contractor-dealer to know con- 
ditions before too late. He must be 
convinced that the proverb “‘An ounce 
of prevention is worth a pound of 
cure” applies to business as well as 
to the physical condition of the iadi- 
vidual. In my opinion, we can all 
stimulate this desire to know by 
showing customers the necessity, 
value and use of a monthly analysis. 
The National Electrical Credit Asso- 
ciation and the affiliated associations 
could also do good work in adver- 
tising: “Analyze your _ business 
monthly; it pays dividends.” Per- 
haps some one will suggest a shorter 
and better slogan. The accompanying 
form is suggested for a_ simple 
monthly analysis. 

These figures of course necessitate 
a proper accounting system. The 
only figure to be estimated is the 
merchandise investment at times 
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FORM FOR ANALYSIS OF BUSINESS 





—July— Seven Months 
1923 1922 1923 1922 
Totalsales...... eae Pe deus Sih 
Gross profits.... 
Expense........ 


Investments: 
Merchan- 
aise.. 
Receivables 








when a physical inventory cannot be 
taken. It is a natural assumption 
that the electrical manufacturers and 
jobbers know not only how they stand 
but in what direction they are going 
each month. Therefore we have a 
responsibility in educating these cus- 
tomers, with less experience, as to the 
value of frequent analysis and how 
to find the proper remedy when one 
is needed. Intelligent effort along 
this line will benefit not only the 
contractor dealers but the electrical 
industry as a whole. 


An Experience in Simplification 


How One Company Has Put the Principle in Effect by Actual 
Elimination—How It Benefits in Actual Practice 


By A MANUFACTURER 


T THE recent conventions of the 

Associated Manufacturers of 
Electrical Supplies and the Electrical 
Supply Jobbers’ Association simpli- 
fication was one of the principal 
issues before the members and per- 
haps the most generally discussed 
topic. The jobbers are clamoring 
for a reduction in the number of 
varieties in manufactured lines. 
Several manufacturers have made 
very extensive eliminations of 
duplicating items or other excess 
varieties. Manufacturers generally 
are feeling more directly the impor- 
tance of doing something to promote 
the economies that appear to be 
offered and are recognizing the 
possibility that something may be 
done even with their own product. 
What is needed most, I believe, is a 
free discussion of the subject that 
will bring out the experience of 
various manufacturers in the elec- 
trical industry who have made a 
serious effort to simplify their lines. 


MAKING A START 


A couple of years ago or more this 
Company realized that it had too 
many listings of electrical material. 
There was too much overlapping and 
Some duplication. In some cases we 
are making three devices which serve 
the same purpose where in all proba- 
bility one would suffice in so far as 


the needs of the user are concerned. 
We were listing in our catalog 
some 1,400 or 1,500 numbers in the 
line of sockets, receptacles and 
specialties. We had another thou- 
sand numbers or more in our marine 
line. We had about 4,800 numbers 
in our panelboard line. We made a 
very careful study of our enameled- 
steel reflector line from the stand- 
point of what the consumer really 
requires and found it possible to dis- 
continue making a considerable num- 
ber that had appealed to us when 
they were brought out as interesting 
and necessary developments in the 
line but which are today not actually 
essential to the adequate service of 
the market. The sum total of this 
gave us a 200-page catalog which 
required about thirty pages for the 
purpose of indexing alone. 

Of course, it is difficult to strip an 
article out of the line arbitrarily as 
long as the annual sales seem to 
justify keeping it in listings. How- 
ever, we decided to take a firm stand 
and begin gradually to eliminate all 
obsolescent material and step by step 
to reduce the number of devices 
which tended to duplicate one 
another in purpose. 

The result was that early this year 
we sent out notices to our distribu- 
tors which retired from our list 
about 200 catalog numbers and ren- 
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dered them invalid. Since our first 
notice we have accumulated a list of 
seventy or eighty more catalog num- 
bers which will shortly be included 
in a notice of discontinued devices. 

We.also contemplate a reduction of 
more than one-third in our marine 
list of water-tight and steam-tight 
fittings and our panelboard line. We 
have recently reduced the number oi 
pages of listings on panels in the 
hands of the publishers who print 
catalogs for electrical supply jobbers 
from forty-eight to seventeen. 

All of this is a move in the direc- 
tion of practical simplification, and 
we intend to carry on this standard- 
izing process until we have arrived 
at the point where the rule is pretty 
generally in practice that there 
should be “one device or one design 
only for each specific purpose.” 

This policy is having a far-reach- 
ing effect on the listings of all our 
material which are appearing and 
will appear in future electrical supply 
jobbers’ catalogs. We have reduced 
the number of catalog pages which 
we ask the jobber to take by about 
50 per cent. In fact, we are trying 
to include in the pages which are 
offered to jobbers for their catalogs 
only that material which we believe 
the jobber can reasonably stock, and 
we base our selection on what we 
believe will be the jobbers’ turnover. 


RESULT FOR JOBBER 


While, of course, we are not even 
yet fully cognizant just what 
material of ours the jobber should 
stock, it is our desire and plan tc 
promote only those listings reaching 
the hands of publishers of catalogs ° 
which include fairly fast-moving 
material. Gradually, as the man- 
ufacturers take steps in this direc- 
tion and the jobber himself studies 
his own stock from a standpoint of 
turnover, this new policy will have 
a far-reaching and beneficial effect 
upon the entire jobbing business. 
One result will be that there will be 
less of the jobbers’ catalog tied up in 
dead stock and slow-moving material. 

Inasmuch as all of this works 
around in a circle, we thoroughly 
believe that the effect of this policy 
of standardization and simplification, 
when once it is reflected in distribu- 
tors’ stocks and when once they have 
been able to reduce very greatly the 
number of items they carry, will be 
that the manufacturer will find his 
volume greatly increased on those 
items which are retained. As a 
result prices will tend to come down 
and selling expense will be greatly 





360 


reduced all the way along. With 
this increase in turnover, profits will 
be increased and both manufacturer 
and jobber will be enabled to lift 
themselves out of the unprofitable 
conditions that have been surround- 
ing the electrical supply business for 
these last several years. 


WHERE ECONOMIES COME 


The first result of such a program 
of simplification will, of course, be 
the reduction of catalogs, and this is 
the first end to seek. But it can only 
be achieved by co-operation between 
the manufacturer and the dealer. If 
the jobber leaves out ten items and 
the manufacturer continues to list 
them and send his catalogs into the 
jobber’s territory, customers. will 
continue to order them from the 
jobber and he will usually fill the 
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orders. Working together, however, 
it is neither a long nor a difficult 
process to remove a device from the 
demand if one had an improved 
substitute to offer. Such a reduc- 
tion in the size of supply catalogs 
will conserve a large amount of 
money in the electrical industry. 
But it will save far more in the effect 
that will follow in the day-to-day 
process of ordering, handling, ship- 
ping, billing and warehousing of the 
actual stock. And not only the man- 
ufacturer and jobber but the con- 
tractor, the dealer, the central 
station, the industrial plant and all 
other purchasers will be benefited by 
the elimination of excess-stock in- 
vestment, unnecessary labor and 
waste in space, which all costs 
money. Surely it is an end greatly 
to be desired and worth working for. 


a 


+ C di e 
Business Conditions 
A Survey of Important Developments in the Electrical Market Including Data on 


Production, the Sales Outlook, Credits, Exports, the Metals and Other ° 
Conditions Affecting Cost, Supply and Demand 


USINESS' developed a_ decided 
B spurt Monday after the cessation 


of last week, orders upon jobbers 
piling up through accumulated with- 
holding. Seasonal conditions _ still 
control the larger trend of affairs, how- 
ever, and there is considerable hesitancy 
in purchasing for remote deliveries. 
Stocks are meeting current demands 
without much trouble, although in New 
England a few sizes of conduit boxes 
were scarce at the beginning of the 
week and the usual protracted delivery 
conditions on porcelain prevailed. 
Prices are firm on the whole, with 
minor readjustments. Stiffer quota- 
tions on cotton had not been reflected 
in the price of wire among jobbers at 
the week end. Building operations con- 
tinue active and central-station out- 
puts are gaining rapidly. Car load- 
ings are at the peak, surpassing all 
previous records in the country as a 
whole. Labor’s pay has a high purchas- 
ing power compared with even the 1920 
peak, and the opinion is widespread 
that much more liquidation in wages 
is essential to sound business expan- 
sion. Money is fairly easy and credits 
are in good shape for the most part 
in the electrical industry, according to 
reports before the Boston convention 
of the National Electrical Credit 
Association last week. 


Non-Renewable Fuse Business 
Slow with High Competition 


RESENT sales of non-renewable 
fuses, as reported by five makers, 
are running the same as every month 
since January of this year. There has 
been very little variation this year, they 


say. The renewable fuse has undoubt- 
edly kept the sales of this type of fuse 
from increasing. The only favorable 
factor in the market has been the 
stabilization of prices after a long 
period of very severe competition. 

In view of the fact that there is about 
five times more manufacturing capacity 
than there is demand, it is obvious that 
deliveries are exceptionally good. It is 
said that any manufacturer can deliver 
any reasonable quantity from stock. 
This field is probably the most over- 
burdened from the standpoint of the 
makers of all in the industry. The 
total volume of non-renewable fuse 
sales is not over $1,250,000 a year, and 
there are about fifteen manufacturers 
dividing this business. 

Prices have not changed recently, 
and they are not very apt to change 
in the near future. The present price 
is very low, yet the price cannot go 
higher on account of the excessive com- 
petition in the field, and the manufac- 
turers can hardly make the fuses at a 
lower price. 


Range Makers Do Not 
Expect Usual Fall Slump 


ANGE sales are running consider- 

ably higher than they were one 
year ago, reports just received from 
six leading manufacturers agree, but 
the reports add that orders during the 
first quarter of the year were approxi- 
mately 35 per cent heavier than the 
present volume. All of these manufac- 
facturers are of the opinion that there 
is a great deal more interest in ranges 
this year on the part of central- 
station companies, which have gone 
after the range business with renewed 
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effort. No doubt, says one of the most 
important makers, the preparatory 
work of the “better business program” 
of the National Electric Light Associ- 
ation, started last year, has helped the 
range business. Improvement in gen- 
eral business conditions has given the 
central stations more confidence to plan 
campaigns and to make them suc- 
cessful. 

Deliveries by the majority of the six 
makers are normal, although one de- 
scribes the delivery -ituation as longer 
than normal because the business in- 
crease has been so much larger than 
anticipated and says it will take until 
th: end of the year to catch up. This 
sales manager says his business would 
be even larger if he could deliver from 
stock. “It will take years to get the 
central stations to plan their range 
sales well ahead in order to give the 
manufacturers opportunity to take care 
of shipment during the peak season,” 
he declares. 

Prices are firm and are quite likely 
to continue so. The range business has 
acquired such momentum that manu- 
facturers expect it to continue good at 
the present rate and are not looking for 
the usual fall slump. They look for 
a fine fall and holiday market. 


Appliance Sales in Middle 
West Are Exceptional 


PPLIANCE sales throughout the 

Middle West for June and July, 
according to central stations, jobbers 
and manufacturers, have been better 
than for the corresponding period in 
1922. One utility serving a widespread 
territory around Chicago reports a 50 
per cent increase in its appliance sales 
for the first six months of 1923 over 
1922. The hot weather during June 
created an excellent demand for fans 
which has about depleted stocks of 
most companies. This organization 
also reports a very active sale of 
percolators, toasters and grills. While 
the stores in the larger towns have felt 
most of this good business, yet every 
salesroom in the smaller towns has 
come to the front with a similar in- 
crease in sales. 

In the city of Chicago the sale of 
irons, washers and vacuum cleaners, 
percolators and grills is running on 4 
much higher merchandising rate than 
it did in 1922. The local utility com- 
pany, with shops in the “Loop,” has 
had an increase in business to about 3 
per cent better than in June, 1922. Dur- 
ing that month a portable-lamp sale 
was conducted with excellent results. 
Although the July figures have not 
come up to those of June, they are, 
however, much higher than _ those 
obtained for July, 1922. The sales 
fans have been so good that stocks are 
now low. 

Accounts from a local manufacture! 
indicates that the sales on appliances, 
including toasters, grills, percolators, 
etc., have been running about 12 to 14 
per cent better this summer than in the 
preceding year. They feel that the 
slight summer slump over the June 
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sales will gradually work off into more 
and better business throughout the 
fall, culminating in an excellent Christ- 
mas business. At present there is no 
indication of any price changes for the 
next three months. 

In the jobbing line the same relative 
percentages seem to hold true, although 
in some cases where sales efforts have 
not been as aggressive such excellent 
increases have not been reported. How- 
ever, most jobbers report that their 
general summer husiness has_ been 
developing at a normal rate and is much 
better than the business that was done 
last year. 


Healthy Business in Fixtures 
Reported for South 


a oe in the Atlanta territory 
as a whole is very good, but job- 
bers report a falling off in orders from 
south Georgia due to crop failures on 
account of rain in that section. Con- 
siderable interest is being displayed by 
central-station companies in campaigns 
for improved lighting, and jobbers and 
dealers are putting on sales campaigns, 
with the result that a very healthy 
movement in both commercial and resi- 
dential fixture lines is reported. A 
rather general price reduction in 
schedule material is reported, the re- 
duction varying in extent from 5 per 
cent to 10 per cent. 

Recognition of electrical appliances 
as labor-saving devices is becoming 
more general as evidenced by the in- 
stallation of fifteen electric ranges in 
a new apartment house in Atlanta and 
a similar number in an apartment 
house in Selma, Ala., while two large 
apartment houses nearing completion 
in Atlanta have been equipped with 
refrigerating machines, one house in- 
stalling thirty “Frigidaires” and the 
other thirty-five “Kelvinators.” One 
apartment house in Birmingham has 
installed seventy-three ‘“Kelvinators” 
this season. 


Chicago Trade Is Quiet; 
Lamp Cord Reduced 


LECTRICAL business in Chicago 

remains rather quiet with the job- 
bers. There were no important reduc- 
tions in prices, with the exception of 
lamp cord. One manufacturer has re- 
duced the price of all lamp cord ap- 
proximately 10 per cent, and it is 
expected that the other manufacturers 
will follow suit between now and the 
first of September. 

Pole-line hardware demand is good 
and is keeping up to last month’s pace. 
The conduit situation is not any better 
and the consensus of opinion of the 
various manufacturers seems to be that 
Prices will advance in the fall. This 
probably is due to the enactment of the 
eight-hour day in the steel industry, 
Which will go into effect shortly. Cer- 
tainly stocks are no more complete and 
the situation as to deliveries has not 
'mproved materially. The railroad sit- 
uation is affecting most commodities, 
and although the railroads are attempt- 
Ing to put on additional equipment to 
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take care of the increase in shipping, 
the congestion is being felt in this sec- 
tion. 

Building activity gained a little this 
week, and it is expected that the 
month as a whole will show an in- 
crease over last month. Labor condi- 
tions show improvement. 


Slower Non-Metallic Conduit 
Business Is Seen by Makers 


ON-metallic conduits are in some- 

what less demand than they were 
six months ago, owing principally to 
the fact that jobbers stocked up rather 
liberally on the advancing market and 
have adequate stocks at the present 
time. 

A great many orders were taken by 
manufacturers which might be called 
blanket or protection orders. These 
amount to nothing more than an option 
to purchase on the part of the jobbers, 
subject to cancellation if the market de- 
clines or if for any reason the jobbers 
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decide they do not need or want the 
material. There has been a tendency 
recently to discontinue this bad prac- 
tice, and the manufacturers have hopes 
that the non-metallic-conduit business 
of the future will be conducted on more 
businesslike principles; in other words, 
that orders for actual requirements will 
be placed for reasonably prompt de- 
livery only. 

Manufacturers do not expect to do 
a large volume of non-metallic-conduit 
business during the next six months, 
for the reason that jobbers’ stocks are 
probably larger than normal and the 
demand from the building and auto- 
mobile industries is showing a tendency 
to fall off. 

The present average price of this 
commodity is only 20 per cent higher 
than it was at the low point in 1921, 
and as costs of manufacture, both labor 
and material, have greatly increased, 
the market is expected to be fairly firm 
in spite of the prospects of a reduced 
volume of business. 





A Review of the Summer’s Fan Market 


Sales Showed Slight Increase, Although Bookings for 1923 Were 
Below 1922—Tendency Is for Better Product and Rea- 
sonable Price to Increase National Consumption 


S FANS are seasonal, the weather 
is always the main factor in de- 
termining sales to the consumer. The 
season of 1921 was very good, whereas 
the season of 1922 was very poor, leav- 
ing big stocks of fans on hand with the 
jobbers and dealers, particularly the 
dealers. Orders. booked by the manu- 
facturers for 1922, however, were com- 
paratively high, whereas for 1923 they 
were low, this being a direct reflection 
from the heavy stocks carried over by 
the resellers from 1922. 


BELIEVE Stocks ARE LOW 


Wholesaling of fans is well over by 
the first of July, and although reports 
of resales have not as yet been obtain- 
able, the unusual heat strain that the 
country suffered during the last few 
days of May, and the continued warm 
weather of June and early July gives 
assurance of very good retail conditions 
this year and the closing out of stocks 
practically everywhere in the United 
States. Weather conditions indicate 
that with the exception of the extreme 
South and the Pacific Coast, all local- 
ities have had more than the usual 
amount of hot weather. This, coming 
as it did in June and again in July, has 
resulted in exceptionally good fan busi- 
ness. This manufacturer estimates his 
sales for 1923 as 50 per cent greater 
than last year. Further assurance of 
this is derived from telegraphic and 
long-distance requests for emergency 
shipments during the latter part of 
June and the early part of July. The 
1923 season will doubtless close very 
much more favorably all around than 
last year. 

Manufacturers believe that in future 
years the matter of price will not be 
such a factor as heretofore. The con- 


sumers, they say, want a good product 
and a durable one, and they find that 
the cost is not the biggest factor in 
buying an appliance with a motor. It 
is believed the tendency for the next 
year with the majority of manufac- 
turers will be to produce a satisfactory 
fan at a reasonable price. As for 
cheapening the product to make a lower 
price possible, it has proved imprac- 
ticable and unprofitable in the past 
for many manufacturers. Those who 
have consistently supported the policy 
of “a reliable fan at a reasonable price” 
find that their sales this year are far 
greater than any they have ever ex- 
perienced. It is known that their pro- 
duction was sold before April 1. 


EXPECT FIRM PRICES 


Prices will, no doubt, remain un- 
changed at least until Sept. 30, 1923, 
which is the date generally agreed upon 
as the end of the fan season. It is the 
opinion of the manufacturers that 
there will be very little price change 
for 1924 unless there is something un- 
looked-for in the labor and material 
markets. 

The principal outlook for business in 
the last six months of 1923 would be in 
export, except some special orders and 
perhaps late bookings of this year for 
1924. The export business shows better 
activity at this time than it has for 
several years and may be expected to 
continue with a fair percentage of in- 
crease. Whatever bookings may be 
taken during the latter part of this 
year for domestic deliveries early next 
year are expected to be very favorable 
compared with the latter part of 1922. 
So may also the bookings taken for the 
early months of 1924 be favorable com- 
pared with the same period in 1923. 
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Exports in First Half of This Year 
Amounted to $34,514,924 


XPORTS of electrical apparatus and 

supplies from the United States 
during the first six months of 1923 
were valued at $34,514,924, which rep- 
resents an increase of $2,894,412 over 
the corresponding period of 1922, ac- 
cording to preliminary figures an- 
nounced by the electrical division of the 
Department of Commerce. The in- 
crease is attributed mainly to increased 
business in small plants and supply 
lines rather than in heavy power 
equipment. The announcement gives 
the following summary of exports for 
the semi-annual period: 


The total value of generating apparatus 
exported, including both alternating-current 
and direct-current equipment, was $2,- 
025,171 during the first six months of 1923, 
a 6.8 per cent increase over the same period 
of 1922. Shipments of mechanical-drive 
turbines taken alone, however, were less 
this year than during the half of 1922. 

Export shipments of self-contained light- 
ing plants during the first half of 1923 
were nearly double in value those of the 
same period of 1922. More than 1,200 
lighting sets were shipped between January 
and July of this year. 

Dry-battery exports 
per cent in number and 15 per cent in 
value during the period in question in 
comparison with 1922. Storage-battery 
shipments also showed a heavy increase. 
$1,224,572 worth being the amount exported 
during the first half of 19238, while the total 
— only $653,539 for the same period of 

Shipments of transformers, converters, 
switchboards, circuit breakers and lightning 
arresters aggregated $4,384,619 in value 
during the first half of 1923. This is some- 
what less than the exports during the same 
period of the previous year, which were 
swelled by large individual shipments of 
power-plant equipment. 

The total for all kinds of meters shipped 
abroad between January and July, 1923, 
amounted in value to $686,109, also a 
decrease over the previous year. 

Fractional-horsepower motors gained 
largely over 1922, a total of 68,332 motors 
valued at $981,533 having been exported 
during the first six months of the year. 
Shipments of other kinds of motors, how- 
ever, fell off during the first half of 1923. 
Thirty-four electric railroad locomotives, 
valued at $1,926,990, were sent to foreign 
markets. In the same period of 1922 there 
were only two such locomotives shipped, 
valued at $22,361. 

The value of electric fans exported dur- 
ing the January-June period in 1923 was 
$513,867 as against $497,055 during 1922. 
It is interesting to note that the number of 
fans shipped was 6,793 less than in 1922. 

Shipments of metal-filament lamps 
decreased in value, although a larger 
number were exported during the half of 
1923 than during 1922. A total of 118,955 
motor-driven household devices went abroad 
during the first half of 1923, these Being 
valued at $453,254. This is an increase of 
57 per cent over the same period of 1922, 
An even larger increase took place in the 
case of domestic heating and cooking 
appliances, the total for the first half of 
this year being valued at $474,546. This 
is almost 80 per cent above the 1922 period. 

Radio apparatus shipments varied widely 
from month to month during 1922. A much 
wider distribution is shown this year by 
the manner in which the quantity of ex- 
ports maintained a _ steady high level. 
During the first six months of 1923 the 
shipments were valued at $1,209,389. 

Exports of house-wiring supplies and 
fixtures made a 207 per cent increase during 
the first half of 1923 over the total for the 
same period of 1922, This is in line with 
the same tendency shown in the case of 
motor-driven household devices and domes- 
tic heating and cooking apparatus, in- 
dicating the great development which is 
Meo place in our foreign sales of these 
ines, 


increased about 36 


The electrical export business of the 
first half of this year has made a most 
creditable showing, and it is safe to say 
that a steady if not rapid increase is 
taking place in the demands of foreign 
countries for American electrical goods. 
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The Metal Market 


ETAL markets are exhibiting ex- 

pected midsummer dullness. Scat- 
tering orders, some of good propor- 
tions, have been received, but the total 
volume of sales has not been large. 
Prices are substantially unchanged 
from those recorded last week, and 
there seems to be no great pressure 
to sell on the part of the producers. 
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NEW YORK METAL MARKET PRICES 


Aug. 8, 1923 
Cents per 
Pound 


Aug. 15, 1923 
Cents per 
Pound 


14.62} 14.25 
6.50 6.50 


7.75 7.75 
27.00 to 32.00 27.60 to 32. 00 
6.10 6.10 
39.00 39.00 
26.00 to 27.00 26.00 to 27.00 


Copper, electrolytic. 

Lead,Am.8.& R.price 

Antimony.... 

Nickel, ingot 

Zinc, spot 

Tin, Straits. .. eis 

Aluminum, 98 to 99 
ee 


Activities of the Trade 


Devoted to News of the 
Manufacturer, Jobber, Agent, Contractor and Dealer, Including Important Orders 
and Contracts for Apparatus and Equipment 


Denver Engineering Works Sold 
to Stearns-Rogers 


The Denver Engineering Works of 
Denver, Col., manufacturers of “Dewco” 
brand of electric hoists, smelting ma- 
chinery, etc., have been sold to the 
Stearns-Rogers Manufacturing Com- 
pany of Denver. The new firm will 
continue the manufacture of the 
“Dewco” brands. 

Frank E. Shepard, who was presi- 
dent of the Denver Engineering Works, 
will open an office as a consulting engi- 
neer at 810 Patterson § Building, 
Denver. John W. Beam, formerly sales 
engineer with the Denver Engineer- 
ing Works, will have his office with Mr. 
Shepard, but he will represent the 
Paxton & Vierling Iron Works, 


Frank Adam Electric Company 
Announces Personnel Changes 


Announcement is made by the Frank 
Adam Electric Company, St. Louis, of 
a number of changes in its organiza- 
tion. Arthur L. Abbott, formerly of 
St. Paul, has been made sales manager. 
Nicholas Schmelig, who until recently 
had charge of the cost department, has 
been made manager of the production 
division. Joseph Mann, formerly fac- 
tory manager, is now in charge of the 
sales promotion for the Central Western 
States. Emil Zinsmeyer, who several 
years ago was sales manager, has re- 
turned to the organization as super- 
visor of sales in the Eastern territory. 


Johns-Manville Discontinues 
Screw-Joint Fiber Conduit 


The H. W. Johns-Manville Company, 
New York, has advised distributors 
that the manufacture of screw-joint 
fiber conduit will be discontinued hence- 
forth. The production of this material 
has for some time seriously retarded 
the production of standard material. 

The demand for screw-joint fiber 
conduit is confined to uses which in the 
aggregate do not constitute a field suffi- 
ciently great to warrant the special 
handling required in its production. On 
account of its being made with a wall 
generally twice as thick as standard 
material, it takes double the time in all 
processes. There is also a great loss 


sustained in machining, the manufac- 
turer states. The Harrington joint 
fiber conduit will be sold for the pur- 
poses formerly met by the screw-joint 


type. 


Columbian Electrical Supply 
and Satterlee Combined 


The Columbian Electrical Company, 
St. Joseph, Mo., a hundred-thousanid- 
dollar corporation, has recently been 
purchased by W. B. Satterlee, Kansas 
City, and Walter S. Blue, St. Joseph, 
who will combine the business with 
that of the Satterlee Electric Com- 
pany of Kansas City. The new organi- 
zation will conduct a wholesale electrical 
supply business under the name of the 
Columbian Electrical Company. The 
company has taken a ten-year lease on 
a four-story building at 1717 Walnut 
Street and will conduct a general sup- 
ply and jobbing business in western 
Missouri, Kansas and Oklahoma. It 
will be the distributor for Westinghouse 
in that territory. 


Westinghouse Lamp Training 
Course Well Under Way 


The Westinghouse Lamp Company's 
training course for students is now 
well under way, with a large number 
of college graduates’ enrolled. A 
parallel course is also being conducted 
by the Westinghouse Electric & Manu- 
facturing Company at the East Pitts- 
burgh works. 

The training course begins with a 
general course in lamp manufacture, 
lasting about three months. The 
course then divides into the technica! 
course and the commercial course, ac- 
cording to the work most favored by 
each student, and this part of the 
course takes from three to _ four 
months, at the end of which time the 
students are given assignments in the 
different departments of the company 
to which they have shown themselves 
best adapted. 

Every effort is put forth to make the 
training course a complete education 
in the lamp industry, to which end 
authorities from other companies take 
part in the work. On July 31 P. °%. 
Millar of the Electrical Testing Labora- 
tories addressed the students, while ©” 
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Aug. 2 W. T. Blackwell of the Public 
Service Electric Company explained the 
relationship of the central station to 
illumination. F. W. Loomis of the 
Duquesne Light Company, Pittsburgh, 
also discussed the electric lighting 
industry. 
qeanniinnenns 


Combustion Engineering Capital 
Stock Increase 


An increase in capital stock from 
250,000 shares to 450,000 shares has 
been recommended by the board of 
directors of the International Combus- 
tion Engineering Corporation to 
provide for the acquisition of the Ray- 
mond Brothers Engineering Company 
and the Raymond Brothers Impact Pul- 
verizer Company, manufacturers of in- 
dustrial pulverized fuel systems. Here- 
tofore pulverizing machinery has not 
been manufactured by the Combustion 
Engineering Corporation, but the ac- 
quisition of the Raymond companies 
will enable it to furnish complete equip- 
ment for its pulverized fuel installa- 
tions. A meeting of stockholders will 
be held on Sept. 7, to approve the 
capital increase. It is understood that 
not exceeding 100,000 shares will be 
issued for the acquisition of the entire 
capital stock of Raymond Brothers 
Impact Pulverizer Company and _ its 
affiliated companies. Stockholders will 
be given the right to subscribe to 50,000 
shares at a price not yet determined on. 





Western Electric Moves Into 
New St. Louis Building 


The telephone department of the 
Western Electric Company in St. Louis 
has just moved into a building recently 
completed at 3900 Chouteau Avenue. 
This move will separate the supply 
department from the telephone depart- 
ment of the Western Electric Company 
and will effect a combination of the 
telephone department of the Western 
Electric Company with the operating 
department of the Southwestern Bell 
Telephone Company. 

This new building has 40,000 sq.ft. 
of floor space and 20,000 sq.ft. of 
yard space for the storing of cables 
and other material for outdoor use. 
The location of the building along the 
“Frisco” right-of-way is exceptionally 
convenient from a standpoint of trans- 
portation. Being also adjacent to the 
warehouse, pole yard and garage of the 
Southwestern Bell Telephone Com- 
pany, it enables both companies to 
effect economies which have heretofore 
been impracticable. 


—_——_> 


The Nileo Lamp Works, 
Mary’s, Pa., manufacturer of electric 

ips, is enlarging its plant and in- 

illing additional equipment heretofore 
used at its Emporium (Pa.) works. 


The Electric Equipment Service Com- 
p ny, Pittsburgh, is planning for the 
e ection of a one-story factory on 
[ berty Avenue. 


Inc., St. 
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The Aladdin Manufacturing Company, 
Muncie, Ind., manufacturer of fixtures, 
has just completed an addition to its 
factory which will double its present 
capacity. 

The Waage Electric Company, 12 
South Jefferson Street, Chicago, makers 
of appliances, has. recently added the 
following items to its line: waffle iron, 
heating element, curling iron and cup 
percolator. 

The Triumph Electric Company, Cin- 
cinnati, builders of direct-current and 
alternating-current polyphase motors 
and generators, through its district 
sales manager at Pittsburgh, D. D. Gill, 
announces that it has added to its line 
single-phase motors manufactured by 
the Jeannin Electric Company, Toledo, 
Ohio. 


The American Wringer Company, Inc., 
manufacturer of clothes wringers. for 
electric washing machines, Woonsocket, 
R. IL, has been reorganized with the 
following men as officers: Harold T. 
Merriman, president and treasurer; Wil- 


liam G. Roelker, vice-president, and 
G. R. Keltie, secretary and general 
manager. 


Horne Electric & Manufacturing Com- 
pany.—John S. Isdale, formerly elec- 
trical superintendent of the New York 
Harbor drydocks at Rosebank, Staten 
Island, N. Y., has joined the organiza- 
tion of the Horne Electric & Manufac- 
turing Company, Jersey City, N. J., as 
manager of marine and railway sales. 

The Eagle Electric Manufacturing 
Company, 430 Kent Avenue, Brooklyn, 
N. Y., manufacturer of electric plugs, 
sockets and clamps, has recently made 
additions to its plant by connecting 
with it the building at 38 South Eighth 
Street. The company reports July as 
the largest month in its history. 

The Acme Abrasive Company, Chi- 
cago, manufacturer of commutator 
smoothing stones and cement, has just 
moved into its new building at 1046 
Webster Avenue. The Green Equip- 
ment Corporation, 260 Monadnock 
Block, Chicago, is the company’s dis- 
tributor. 

The Electrical Engineering & Manu- 
facturing Company of Pittsburgh has 
opened a branch office in the Lafayette 
Building, Buffalo, to be in charge of 
W. A. Harman as Buffale district man- 
ager. Mr. Harman was formerly with 
the General Electric Company at 
Schenectady and later was for several 
years chief inspector of the Panama 
Canal for the United States government. 


The Adamant Porcelain Company, 
East Liverpool, Ohio, manufacturer of 
porcelain for electrical purposes, is now 
making extensions to its plant at the 
expense of more than $10,000 in order 
to improve production. 


The Maring Wire Company, Mus- 
kegon, Mich., manufacturer of magnet 
wire, is now occupying its new factory 
at Barclay Street and Western Avenue. 
Sufficient vacant property adjoining the 
plant is controlled by the firm in order 
to insure further required expansions. 
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The E. T. Chapin Company, manu- 
facturer of red-cedar poles, Spokane, 
Wash., has moved its Eastern office from 
Chicago to 165 Broadway, New York 
City. Kurt C. Barth is Eastern 
manager: 


The Pure Carbon Company, Wells- 
ville, N. Y., announces the appointment 
of a Chicago representative, John 
Nangle, 184 West Washington Street. 


The Alloy Metal Wire Company, Inc., 
Grand Central Terminal Building, New 
York City, manufacturer of resistance 
wire, has recently installed much new 
equipment in its plant at Yonkers, N. Y., 
in order to increase its production of 
materials for use in the manufacture 
of heating devices of all kinds. 


The American Floor Surfacing Ma- 
chine Company, Toledo, Ohio, electrical 
machinery for surfacing floors, has re- 
cently built a 50-ft. x 200-ft. addition 
to its plant. This company expects to 
build a larger addition in the near 
future. 


The Rome Wire Company, Clyde Ave- 
nue, Buffalo, manufacturer of electrical 
wire and cables, has acquired a block of 
property adjoining its present works, 
bounded by Clarence and Amherst 
Streets, Clyde and Hutchinson Avenues, 
comprising about 4 acres of land, and 
will use the site for early future ex- 
pansion. Plans for an initial building 
have been completed. 


The Westinghouse Lamp Company, 
New York, N. Y., will demolish four 
old factory buildings at William and 
Hamlin Streets, Middletown, Conn., to 
provide a site for a new plant unit. The 
company has completed plans and will 
take bids at once for the construction 
of its proposed three-story warehouse 
and factory branch on Milwaukee Ave- 
nue, Kansas City, Mo., to’ cost about 
$80,000. 


The Fibre Conduit Company, Orange- 
burg, N. Y., manufacturer of electrical 
conduits, etc., has awarded a contract 
for the erection of the first unit of its 
proposed new plant on a site recently 
purchased at Richmond, consisting of 
several one-story buildings, estimated to 
cost about $400,000, with equipment. 
S. R. Bradley is president of the 
company. 

The Standard Underground Cable 
Company, Pittsburgh, has awarded a 
general contract to the Dinwiddie Con- 
struction Company, Crocker Building, 
San Francisco, for the erection of a 
new Pacific coast plant at Emeryville, 
Cal., to be two-story, 125 ft. x 300 ft., 
estimated to cost about $200,000. 


The Hartford (Conn.) Electrical 
Supply Company has been appointed 
distributor for Connecticut for the 
Crouse-Hinds Electric Company, Syra- 
cuse, N. Y., and for the Lindsay Light 
Company, fixture manufacturer, New 
York City. 


The Stewart Storage Battery Com- 
pany, Inc., Gloversville, N. Y., recently 
incorporated for $500,000, announces 
that it will carry on the manufacture of 
a general line of storage batteries. 
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Foreign Trade Opportunities 





INSULATORS FOR THE MORWELL 
(AUSTRALIA) POWER SCHEME.—Ten- 
ders will be received by the State Commis- 
sion of Electricity, Melbourne, Australia, 
until Oct. 6 for 22,000-volt insulators, under 
specification No. 23/117. For details see 
Searchlight Section. 


ARAPUNI (NEW ZEALAND) POWER 
SCHEME. — Additional specifications in 
connection with Section 1, headworks of 
the Arapuni (New Zealand) electric power 
scheme, for which bids will be received 
until Feb. 28, 1924, are on exhibit for use 
by prospective tenderers at the New York, 
Cleveland, Chicago and_San_ Francisco 
offices of the ELECTRICAL WORLD and Engi- 
neering News-Record. For details see 
Searchlight Section. 


FREQUENCY CHANGER FOR WHITE 
BAY (AUSTRALIA) POWER HOUSE.— 
Tenders will be received by the New South 
Wales Government Railways and Tram- 
ways, Sydney, until Sept. 19 for one 7,500- 
kw. frequency changer for the White Bay 
Power house. 


EQUIPMENT FOR ELECTRIC PLANT 
AT BOWEN, QUEENSLAND. — Tenders 
will be received by the Municipal Council 
of Bowen, Queensland, Australia, until 
Sept. 3 for the construction of an electric 
system, including boiler plant, steam-driven 
electric generating station, main switch- 
board, etc. A. E. Harding Frew and T. W. 
Pridger, Telegraph Chambers, Queen Street, 
Brisbane, Australia, are consulting engi- 
neers. 

NEW ELECTRIC PLANTS IN ECUADOR, 
—A contract has been entered into by the 
municipality of Pillaro, near Ambato, 
Commerce Reports states, for an electric 
light plant, the service of which will be 
extended to the parishes of San Miguelito 
and Isamba. Work has begun on the erec- 
tion of an electric light plant at Cubijies, 
near the town of Riobamba. A_ further 
installation is to be made at Alausi, which 
is to be completed within one year. 


HYDRO-ELECTRIC DEVELOPMENTS 
IN CHINA UNDER CONSIDERATION.— 
Negotiations between the Foochow Electric 
Company, Ltd., and the Chinese govern- 
ment, according to Commerce Reports, are 
reported to be under way, for the right to 
construct a hydro-electric pont on the 
Kutien branch of the Min River, about 50 
miles from Foochow. Investigations are 
being made for another hydro-electric proj- 
ect on the Sha branch of the Min River, 
125 miles from Foochow. 








New Apparatus and 
Publications 





INSTALLATION AND CARE OF TRANS- 
FORMERS.—The Packard Electric Com- 
pany, Warren, Ohio, is distributing a booklet 
entitled “Installation and Care of Trans- 
formers,” and also its “Load Value Card,” 
which is intended as a guide for the proper 
fusing of transformers. 

STREET-LIGHTING EQUIPMENT.—The 
Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., has issued 
Catalog “8-A" on overhead street-lighting 
equipment and Catalog “8-B” on _ orna- 
mental street lighting. In addition to the 
lighting equipment, the catalogs contain a 
complete descriptive list of accessories, such 


as cables, potheads, mast arms, cut-out 
pulleys, etc. 
EXHAUST STEAM VALVES AND 


STEAM APPLIANCES.—Atwood & Morrill, 
Salem, Mass., are distributing catalog ‘D,” 
covering their exhaust steam valves for 
turbine and condenser’ service. Catalog 
—— “Twentieth Century” 





c’* describes other 
steam appliances manufactured by the com- 
pany. 

WINDOW FLOODLIGHT.—The National 
X-Ray Reflector Company, 235 West Jack- 
son Boulevard, Chicago, has developed a 
“Mogul” socket window floodlight “Hippo,” 
using a 300, 400 or 500-watt standard 
“Mogul” base lamp. 


AUTOMATIC LIGHTING PLANT.—The 
Carpenter Automatic Electric System Com- 
pany, Inc., White Plains, N. Y., has placed 
on the market a fully automatic electric 
lighting plant. 


ELECTRIC DRILL.—A new  -in. “Jones” 
electric drill has been placed on the mar- 
ket by the Jones Drill & Specialty Corpora- 
tion, 245 Seventh Avenue, New York City. 
Equipment can be supplied with this drill 
to make it a portable or stationary grinder, 
buffer, polisher, scratch brush machine, 
valve grinder, etc. 
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AUTO LAMP PLUGS.—The Kem Com- 
poor. Inc., 474 Sterling Place, Broklyn, has 

rought out a line of auto lamp plugs, made 
in single and double contact styles for head- 
lights and tail lights. 


HEADLIGHT.—An inspection car type 
of headlight with reflector, “Golden Glow,” 
designed to be suspended from the platform 
of inspection or private cars, has been 
placed on the market by the Electric Serv- 
ice Supplies Company, Philadephia. 


HEATER SWITCH.—tThe Hart Manufac- 
turing Company, Hartford, Conn., has 
placed on the market a line of reciprocating 
three-heat series-parallel heater switches in 
single-pole and double-pole types. 


SLOT RECEPTACLES.—Publication No. 
3,038 issued by the Cutler-Hammer Manu- 
facturing Company, Milwaukee, describes 
its new “T-slot” receptacles and also calls 
attention to the small “C-H” cord con- 
nector, which is a high-capacity 10-amp. 
connector of small dimensions for use with 
portable heaters, lamps, etc. 


TIER LIFT TRUCK.—The Lakewood En- 
gineering Company, Ceveland, has placed 
on the market a new model “Tier-Lift” 
truck for handling commodities such as 
sheet tin, taking into consideration loading 
tin at the mill and unloading and storing it 
at the factory. 


AMPERE-HOUR METER.—The Sangamo 
Electric Company, Sijringfield, Ill, is dis- 
tributing bulletin No. 62 (superseding 
bulletin No. 58), covering its locomotive 
type ampere-hour meter. Bulletin No. 60 
issued by the company contains instructions 
for installing and connecting the “Sangamo” 
type H single-phase and polyphase watt- 
hour meters. 


INDUCTION MOTORS.— The Jeannin 
Electric Company, Toledo, Ohio, is distrib- 
uting a thirty-six-page booklet covering the 
Jeannin’ single-phase  repulsion-induction 
motors. 


TRANSFORMERS. — The Pittsburgh 
Transformer Company, Pittsburgh, has is- 
sued bulletins Nos. 2,021 and 2,022. The 
first describes the features of construction 
of the “Pittsburgh” transformers and the 
other contains diagrams of polarity and 
phase rotation test of transformers. 


DISHWASHER.—A _ small dishwashing 
machine, known as the ‘‘Baby Champion,” 
for use in small lunch rooms, tea rooms and 
coffee shops, has been placed on the mar- 
ket by the Hamilton-Low Company, 62 Van 
Winkle Avenue, Jersey City, N. J. 

WAX REMOVER.—A device for elimin- 
ating wax in making gold inlays has been 
placed on the market by the Halverson 
Company, Union Avenue and East Oak 
Street, Portand, Ore. A lifting device has 
been provided for lifting the flask. 

VERTICAL MORTISER.—A new verti- 
cal mortiser operated by a 3,600-r.p.m. mo- 
tor equipped with ball bearings has been 
placed on the market by the J. A. Fay & 
Egan Company, 2700 Robertson Avenue, 
Cincinnati. 

COMBINATION HEATING APPLI- 
ANCE.—The Reliable Stamping & Manu- 
facturing Company, 417 Lake Avenue, 
Cleveland, has placed on the market a com- 
bination heater, toaster and hot plate to 
operate on an ordinary commercial lighting 
circuit. 

STOP SIGNAL.—An automobile stop sig- 
nal which is controlled by the foot brake 
has been brought out by the Darsie Manu- 
facturing Company, 121 West Thirty-fifth 
Street, Los Angeles. 








New Incorporations 





THE KATAHDIN ELECTRIC COM- 
PANY, Patten, Me., has been incorporated 
with a capital stock of $50,000 to generate 
and supply electricity for light, heat and 
power. The officers are: Raymond D. 
Gardner, president, and Ira D. Carpenter, 
treasurer, both of Patten. 

THE PUBLIC SERVICE COMPANY OF 
COLORADO, Denver, Col., has been incor- 
porated by Rodney J. Bardwell, Roy C. 
Hecox and Edgar McComb. The company 
is capitalized at $100,000 and will deal in 
gas, electric and other utilities. The com- 
pany, it is understood, will take over the 
Lakeside Construction Company and oper- 
ate_the large power plant now being built 
at Boulder. 

THE SARANAC RIVER POWER COR- 
PORATION, Plattsburgh, N. Y., has been 
incorporated with a _ capital stock of 
$200,000 to generate and distribute elec- 
tricity for light and power purposes. The 
incorporators are: Robert H. Guibord 
Plattsburgh; Clifford H. Allen, Glens Falls 
and A. James Eckert, New Hartfod. N. Y. 
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Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 





New England States 


BOSTON, MASS.—The Edison Electri 
Illuminating Company has disposed of a 
note issue of $4,000,000, part of the pro- 
ceeds to be used for extensions and im- 
provements. 


ONSET, MASS.—The Tremont Nail Com- 
pany is erecting a new power house. 


PROVIDENCE, R. I.—The board of 
directors of Homeopathic Hospital of Rhode 
Island plans to erect a power house at the 
new institutional buildings on the Pleasant 
Valley Parkway. 


NORWALK, CONN.— The. Connecticut 
Light & Power Company plans to construct 
a substation here to cost $50,000. 


Middle Atlantic States 


COEYMANS, N. Y.—The Municipal Gas 
Company, Albany, has petitioned the Pub- 
lic Service Commission for authority to 
purchase the franchises and electric system 
of the Atlantic Light & Power Company. 
If the transfer is approved, the Municipal 
company will erect a transmission line to 
supply electricity in Bethlehem and part of 
Coeymans Township, at a cost of about 
$150,000. The proposed line will also supply 
energy to the vards of the New York Tene 
tral Railroad Company now under con- 
struction in Bethlehem. 

FLUSHING, N. Y.—The Queens Gas & 
Electric Company plans to construct a new 
power house to cost about $90,000. 

GARBUTT. N. Y.—The Empire Gypsum 
Company, Cutler Building, Rochester, N. Y., 
plans to install electric power equipment in 
connection with the proposed rebuilding of 
its local plant, recently destroyed by fire 
with loss of about $30,000. 


NEW YORK, N. Y.—The United Electric 
Light & Power Company will build a sub- 
station on Locust Avenue, near 134th Street, 
to cost $80,000. 

NEW YORK, N. Y.—Plans have been 
filed by the New York Edison Company for 
the construction of a new power station 
at 27 West Forty-seventh Street, to cost 
about $190,000. William Whitehill, 709 
Sixth Avenue, is archiiect. 

THIELLS, N. Y.—Bids will be received 
by Mortimer B. Patterson, president of 
board of managers of Letchworth Village, 7 
Wall Street, New York City, until Sept. 5 
for construction of assembly hall and _ in- 
dustrial building (girls’ group), including 
heating, electric and sanitary work. Sul- 
livan W. Jones, Capitol, Albany, is state 
architect. 

TULLY, N. Y.—The Syracuse (N._ Y.) 
Lighting Company has been granted a fran- 
chise to extend its electric system to serve 





Tully and the towns of Lafayette, Tully 
and Fabius under franchises granted by 
the municipalities. The work includes an 


11 900-volt line to be erected on a private 
right-of-way. 

JERSEY CITY, N. J.—The Public Serv- 
ice Electric Company has filed plans for the 
erection of an addition to its plant on 
Duffield Avenue. 

GRANTVILLE, PA.—The_ Grantville 
Electric Company, recently organized, plans 
to erect a transmission line in East Hanover 
Township. 

HARRISBURG, PA.—The Harrisburg 
Light & Power Company plans extensions 
to its generating plant on Cedar Street, 
including the installation of two turbo- 
generators of 13,500 hp. each and auxiliary 
equipment. 

McCONNELLSBURG, PA.—The McCon- 
nellsburg Electric Light, Heat & Power 
Company, recently formed, is considering 
the construction of a transmission line. 

MYERSDALE, PA.—The_ Meyersdale 
Coal Company, recently organized, contem- 
plates the installation of electric power 
equipment at its properties. J. Rowe is 
interested in the company. 

_PHILADELPHIA, PA.—The Kroute & 
Fite Company plans to build a power house 
at_its textile mill at Allegheny and Emer- 
ald Streets. 


PHILADELPHIA, PA.—Plans are being 
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prepared by J. T. Windrim, architect, Com- 
monwealth Building, for an exchange and 
office building for the Bell Telephone Com- 
pany, to be erected at Seventeenth and 
Lombard Streets, to cost $550,000. 

POTTSVILLE, PA.— The Tunkhannock 
Township-Wyoming, Lemon — Towrship- 
Wyoming and Falls Township-Wyoming 
Electric companies, recently organized by 
Charles W. Rigg, Pottsville, and associates, 
plan to erect transmission lines in the 
respective districts. 

PARTON, MD.—The George’s Creek Coal 
Company, recently formed, contemplates the 
installation of electric power equipment at 
its mines in the George’s Creek section. 

FRANKLIN, W. VA.—Plans are being 
prepared for the construction of a munic- 


ipal hydro-electric power plant on the 
Potomac River. 
ALEXANDRIA, VA.—The Aquia Creek 


Quarries Company plans to install electric 
power equipment at its new local plant. 

WASHINGTON, D. C.—Bids will be re- 
ceived by the Chief Signal Officer, United 
States Army, until Aug. 24 for vacuum 
tubes. transmitting, 50-watt, XL filament, 
in lots of 1,000, 1,500 and 2,000. (Circular 
15482-1 CP.) 


WASHINGTON, D. C.—Bids will be re- 
ceived by the Bureau of Supplies and 
Accounts, Navy Department, until Sept. 4 


electric wire and cable, 
(Schedules 


for a quantity of 
for Eastern and Western yards. 
1207, 1208.) 





North Central States 


DETROIT, MICH.—The Sand Lime Brick 
Company Vinton Building, contemplates 
the construction of a power house at its 
proposed plant at River Rouge, for which 
bids will soon be asked. 


TRON RIVER, MICH.—The Peninsular 
Power Company, Madison, Wis., contem- 


plates the construction of a power 
here, to cost about $250,000. 

KALAMAZOO, MICH.—The Kalamazoo 
Vegetable Parchment Company will install 
electric power equipment at its new mill, 
now in course of construction, to cost about 
$2,000,000, 


SAGINAW. MICH.— The Cooper Coal 
Company will install electric power equip- 
ment at its mines in Kochville Township. 
Otto L. Dittmar is president. 

GEORGETOWN, ‘KY.—The Council is 
considering establishing a municipal elec- 
tric plant and waterworks system. 

LOUISVILLE, KY.—The Louisville Rail- 
way Company contemplates erecting a 
transmission line from Scotts Station to 
Shelbyville (6 miles) to cost about $45,000. 

LOUISVILLE, KY.—MThe Ford Motor 
Company, Highland Park, Mich., contem- 
plates the construction of a power house 
at its proposed local assembling plant, 
to cost about $150,000. 

OWENSBORO, KY.—The Owensboro 
Clay Products Company plans to build a 
power house at its proposed local plant, 
to cost about $50,000. 

BLOOMINGTON, IND.—The _ Interstate 
Public Service Company is disposing of a 
bond issue of $7,192.000, part of the pro- 
ceeds to be used for extensions and im- 
provements. 


plant 


FORT WAYNE, IND.—Plans for new 
local textile dyeing works, to cost about 


$60,000, now being prepared by Lockwood, 
Green & Company, 38 South Dearborn 
Street, Chicago, engineers, provide for a 
power plant, The owner‘s name will be 
announced in the near future. 
JEFFERSONVILLE, IND.— The con- 
struction of a steam-driven electric plant 
on the Ohio River east of Jerffersonville is 
under consideration by the Interstate Pub- 


lic Service Company, Indianapolis. The 
plans, it is understood, provide for a 
°,000-kw, plant, to cost about $2,000,000. 


McLEANSBORO, ILL.—At an election to 


be held Aug. 20 the proposal to issue $24,000 
in bonds will be submitted to the voters, 
Of the proceeds $6,000 will be used for an 
engine-driven generator set. for which funds 
to the amount of $7,500 are already avail- 
able. The W. A. Fuller Company, Railway 
Exchange Building, St. Louis, is engineer. 


SAWYERVILLE, ILL.—Permission has 


on sranted to the Illinois Power & Light 
— y, People’s Gas Building, Chicago, 
vy erect a transmission line from Sawyer- 
ville to the mine of the Mount Olive & 
Staunton Coal Company in Madison County. 
ui APP) ETON, WIS.—The Wisconsin Trac- 
— l cht, Heat & Power Company’ con- 
Gren s erecting a transmission line from 


e to Ellington. 
,. DAR'.INGTON, WIS.—The City Council 
isidering installing electrically driven 
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pumping machinery at the waterworks to 

replace the steam pumps now in use. 
MARINETTE, WIS.—Improvements are 

contemplated to the municipal waterworks, 


including the installation of electrically 
operated pumping machinery. The cost is 
estimated at $100,000. 

MILWAUKEE, WIS.—The Milwaukee 


Electric Railway & Light Company is plan- 
ning to build an addition to its boiler house 
on Edison Avenue, to cost about $65,000. 


MILWAUKEE, WIS.—The Milwaukee 
Electric Railway & Light Company is plan- 
ning to build a new high-voltage trans- 
mission line from Milwaukee to Racine, a 
distance of about 30 miles. 


MILWAUKEE, WIS.— The Wisconsin 
Telephone Company contemplates -exten- 
sions to the Broadway exchange, to cost 


about $500,000. 

MONROE, WIS.—The Wisconsin Utilities 
Company has submitted a new street- 
lighting contract to the City Council (the 
old contract having expired) under the 
terms of which the company offers to re- 
place the 400-cp. are lamps with new lamps 
ranging from 100 ep. to 250 cp. with new 
fixtures and to erect lamps at every street 
corner. Lamps are now placed at every 
other corner. 

NORWALK, WIS.—The village officials 
have applied to the State Railroad Com- 
mission for permission to sell the munic- 
ipal electric plant to the Wisconsin-Minne- 
sota Light & Power Company, Eau Claire. 

PORT WASHINGTON, WIS.—The Mil- 
waukee Electric Railway & Light Company 
is planning to extend its transmission lines 
to Port Washington to connect up with 
municipal electric light plant. An agreement 
has been made under which the company is 
to furnish the local plant with all the 
energy it needs above the capacity of the 
plant. 

SHULLSBURG, WIS.—The Northern 
Mines Company is planning to erect an 
electric transmission line, to cost about 
$25,000. 

WAUSAU, WIS.—The Wisconsin Valley 
Electric Company is planning to install a 
new generator at its local plant. 

BRAINERD, MINN.—A large’ steam 
power plant, to cost about $650,000, is 
reported, will be erected at the local loco- 
motive shops of the Northern Pacific Rail- 
way Company. 

CALEDONIA, MINN.— The Houston 
County Dreinage and Conservancy District 
contemplates building a levee and pumping 
station, to cost about $428,000. The Cen- 
tral States Engineering Company, Laurel 
Building, Muscatine, lowa, is engineer. 

EVELETH, MINN.—The Minnesota Util- 
ities Company is seeking permission to 
erect a transmission line across the Supe- 
rior National Forest. 

LITCHFIELD, MINN. — ‘Improvements 
are contemplated to the municipal electric 


light plant, for which bonds have been 
voted. 

CASCADE, IOWA.—The plant of the 
Cascade Electric Light & Power Company 
has been acquired by the Iowa Electric 
Company, Cedar Rapids, which will erect 


a a line from Monticello to Cas- 
cade. 

DECORAH, IOWA. — The Interstate 
Power Company is making arrangements to 
rebuild its transmission line from Decorah 
to Ossian, changing the voltage to 33,000. 

ST. LOUIS, UNIVERSITY STATION. 
MO.—The Delmar Boulevard Improvement 
Association has awarded a contract to the 
Union Electric Light & Power Company for 
lighting Delmar Boulevard. 

TROY, MO.—The East Missouri Power 
Company has acquired the electric systems 
at Warrenton and Jonesburg. It proposes 
to install additional machinery and to erect 
a transmission line from ‘Troy through 
Wright City to the above towns. 

NORTH PLATTE, NEB.—Arrangements 
are being made to install a new street- 
se a00 system on Dewey Street, to cost 
$2,800. 

BONNER SPRINGS, KAN.—The Kansas 
Portland Cement Company, Federal Re- 
serve Bank Building, Kansas City, Mo., 
plans to build a power house at its pro- 
posed local mill, to cost about $1,000,000. 





Southern States 


ASHEVILLE, N.C.—The Asheville Light 
& Power Company is negotiating for the 
purchase of the system of the North Caro- 
lina Power Company and will consolidate 
the property. Plant extensions are under 
consideration, with additional transmis- 
sion lines. 

HAW RIVER, N. C.—The Williamson 
Mills Company, recently organized, con- 
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templates the construction of a power house 
in connection with its proposed cotton mill. 
W. F. Williamson, Burlington, N. C., heads 
the company. 

HENDERSON. N. C.—Plans are being 
prepared for an addition to the power house 
at the Henderson Cotton Mills. 

NORWOOD, N. C.—The Norwood Manu- 
facturing Company contemplates building 
a power house in connection with an addi- 
tion to its textile mill, to cost about 
$150,000. 

POWELLSVILLE, N. C.—The Council 
has awarded contract to Banks & Burke. 


engineers, Norfolk, Va., for the erection 
of a transmission line from Ahoskie to 
Powellsville. 

WINTON, N. C.—The Council has 
awarded a contract to Banks & Burke, 
engineers, Norfolk, Va., for the erection 
of a transmission line from Ahoskie to 
Winton. 


PAGELAND,. S. C.—Plans are being pre- 
pared for the installation of a municipal 
electric light plant. The Ryan Engineering 
Company, Columbia, is engineer. 

ATLANTA, GA.—The finance committee 
to the City Council has ordered that the 
proposal] to issue $1,500,000 in bonds to 
construct a municipal hydro-electric plant 
be submitted to the voters. 

THOMSON, GA.— The Mosteller-Ward 
Lumber Company, recently formed, contem- 
plates the construction of a power house 
at its proposed local lumber mill. 

BOYNTON. FLA.—Electrically operated 
pumping machinery will be installed in the 
proposed municipal waterworks plant, to 
cost about $75,000. 


BRONSON, FLA.—The Bronson Manu- 
facturing Company is ae to construct 





an electric light and power plant for local 
commercial service. 
FORT PIERCE, FLA.—The installation 


of a 294-hp. boiler in the municipal electric 
and water plant is under consideration by 
the Council. 


SANFORD, FLA.—Electric power equip- 
ment will be installed in the refrigerating 
and precooling plant to be erected by the 
Fiorida Vegetable Corporation in Sanford, 
to cost about $65,000. 


CHATTANOOGA, TENN.—The Tennes- 
see Power Company is planning to extend 
- transmission line from Mascot to Morris- 
own. 


HOHENWALD, TENN. —Surveys are 
ane made for a municipal hydro-electric 
plant. 


MEMPHIS, TENN.—The Memphis Power 
& Light Company is making investigations 
in West Memphis with a view of extending 
its lines across the river to furnish electrical 
service to the new city. 

BIRMINGHAM, ALA.—Tha Peaples’ 
Hydro-Electric Company contemplates a 
40,000-hp. hydro-electric development at 
Lock No. 2 on the Coosa River. Roswell 
C. Cobb is president. 

MONTGOMERY, ALA.—Steps have been 
taken by the different civic clubs for the 
installation of an ornamental lighting sys- 
tem in the downtown district. 

NORTHPORT, ALA.—The Deal-Parsons 
Planing Mill Company contemplates exten- 
sions to the power house and mill of the 
Modern Lumber Company, recently ac- 
quired, to cost about $75,000. 

COLUMBUS. MISS.—Surveys 
made by E. P. Lowe and F. G. Erkekine, 
engineers of the State Department of 
Geology. for a water-power development in 
the upper river in the vicinity of Aberdeen 
and also the Buttehatchie. 

JACKSON, MISS.—The Jackson Public 
Service Company is interested in a project 
to install an ornamental lighting system on 
Capitol Street from the old Capitol building 
to the Union Station. 


FORT SMITH, ARK.—The installation 
of electrically operated pumping machinery 
in connection with extensions and improve- 
ments to the municipal waterworks, to cost 
about $500,000, is under consideration. 


BEAUMONT, TEX.—The Neches Lum- 
ber Company contemplates the construc- 
tion of a power house at its proposed local 
mill, to cost about $70,000. 


CRYSTAL CITY, TEX.—The Crystal 
City Electric & Ice Company is planning 
to erect a new building. 


FERRIS, TEX.—The Ferris Brick Com< 
pany, recently organized to consolidate @ 
number of loeal brick-manufacturing 
plants, plans to install additional electric 
power equipment. J. A. Carpenter is secre- 
tary and treasurer. 

GRAND SALINE, TEX. — The 
Coal Company, Texarkana, Ark., 
organized, plans to 


are being 


Saline 
] _ recently 
install electric power 








366 


equipment and mechanical apparatus at its 
local coal properties. J. F. O'Neal is gen- 
eral manager. 

GREENVILLE, TEX.—The installation 
of electrically operated pumping machinery 
in connection with extensions to the munic- 
ipal waterworks, to cost about $325,000, is 
under consideration. 

HARLINGEN, TEX.—The Texas Central 
Power Company, San Antonio, has acquired 
the local municipal power plant. Exten- 
sions will be made, including additional 
transmission lines. 

ORANGE, TEX.—The Texas Creosoting 
Company, recently organized, plans to build 
a power house at its proposed local plant. 





Pacific and Mountain States 


SPOKANE, WASH.—Reconstruction and 
repair of the headgate house of the Mon- 
roe Street power station of the Washing- 
ton Water Power Company, to cost about 
$14,000, have been authorized. 

LA GRANDE, ORE.—The Mount Smiley 
Lumber Company contemplates the con- 
struction of a power house at its proposed 
local mill, to cost about $100,000. 

ALTURAS, CAL.—The Alturas 
Power Company has been granted per- 
mission to issue $29,000 in bonds, the pro- 
ceeds to be used for extensions to plant, 
including the construction of a_ storage 
reservoir, to cost $13,500; improvement to 


Electric 


penstock and water supply system and 
replacing penstock, $10,143; waterwheel 
equipment and extensions and _ improve- 


ments to transmission and distribution sys- 
tems, etc. 

GLENDALE, CAL.—Plans are being pre- 
pared for the installation of an ornamental 
lighting system on Glendale Avenue between 
San Fernando and Monterey Roads. 


SAN PEDRO, CAL.—The E. K. Wood 
Lumber Company will build a new one- 
story transformer station at its plant. 


MANTECA, CAL.— The State Water 
Commission has granted the San Joaquin 
Irrigation District permission to construct 
a 7,500-hp. hydro-electric power plant on 
the Stanislaus River, to cost about $390,000. 

SAN DIEGO, CAL.—Bids will be received 
by the Bureau of Supplies and Accounts, 
Navy Department, Washington, D. C., until 
Sept. 4. for one coil-winding machine for 


the San Diego Navy Yard. (Schedule 
1214.) 

SAN DIEGO, CAL.—A permit for the 
diversion of 50 cu.ft. of water per second 
from Boulder Creek at a point about 2 
miles west of Cuyamaca Dam has been 
granted to E. Fletcher and associates by 
the State Department of Public Works, 


division of water rights. The plans provide 


for a hydro-electric development of 9,222 
hp., at a cost of about $390,000. Thomas 


H. King is chief engineer for the Fletcher 
interests. . 

SAN FRANCISCO, CAL.—Bids will be 
received by the Bureau of Supplies and 
Accounts, Navy Department, Washington, 
D. C., until Sept. 4, for one induction- 
motor and one planing-mill exhauster fan, 
for use at the Mare Island Navy Yard. 
(Schedule 1200.) 

SAN FRANCISCO, CAL.—The Pacific 
Gas & Electric Company will soon call for 
bids for the construction of a steam-oper- 
ated electric power station on Stevenson 
Street, to cost about $250,000. Property 
has been purchased on Tenth Street, Rich- 
mond, for a new substation. 


SAN FRANCISCO, CAL.—Plans are 
being prepared for eight buildings for the 
San Francisco Protestant Orphan Asylum, 
care Bliss & Faville, architects, Balboa 
Building, including an administration build- 
ing, six two-story cottages and a laundry 
and power-house building, to be _ erected 
on a ten-acre site bounded by Twenty- 
eighth and Thirtieth Avenues. The cost 
is estimated at $350,000. 

LONG BEACH, CAL.—Plans are being 
arranged for the installation of an orna- 
mental lighting system on Fourth Street. 


TAFT, CAL.—Bonds are being arranged 
for the installation of an ornamental light- 
ing system on the main streets. Edward 
M, Lynch, Central Building, Los Angeles, 
eis city engineer. 

BURKE, IDAHO. — The 


Washington 
Wiater Power Company, 


Spokane, plans to 


imetall three 5,000-kw. transformers at its 
‘mew transformer station at Burke next 
fall. The company will connect with the 


lines of the Montana Power Company, 
Butte, Mont., at this point. 


WARREN, IDAHO.—The Unity Gold 
Mining Company is building a hydro-elec- 
tric plant on the south fork of the Solmono 
River, to cost about $100,000. The power 
will be used to operate its mill, air com- 
pressors, etc. 


ELECTRICAL WORLD 


CLEARFIELD, UTAH.—The Utah Power 
& Light Company, Salt Lake City, has 
been granted a franchise to supply elec- 
tricity in Clearfield. 


SALT LAKE CITY, UTAH.—The Ford 
Motor Company, Highland Park. Mich., 
contemplates the construction of a power 
house at its proposed local assembling 
plant, to cost about $200,000. 


PHOENIX, ARIZ.—The Western Cotton 
Oil Company contemplates the construction 
of a power house at its proposed mill on 
Seventh Street, to cost about $100,000. 

PHOENIX, ARIZ.—The Palo Verde River 
Irrigation District contemplates an _ issue 
of $23,000,000 in bonds, the proceeds to be 
used for the construction of two or more 
hydro-electric power plants. New trans- 
mission lines will be built. 


STEAMBOAT SPRINGS, COL.—Appli- 
cation has been made to the Federal Power 
Commission by Donald L. and Waltor 
Carver, owners of the Steamboat Service 
Company, for permission to build a hydro- 
electric plant on the Yampa River, 15 miles 
south of Steamboat Springs. The plans 
include a dam 200 ft. high. The initial 
installation will have a generating capac- 
ity of 12,000 hp. 


Canada 


CALGARY. B. C.—Work, it is under- 
stood, will soon begin on the erection of a 
transmission line from the plant at Kana- 
naskis to the Bow River plant. G. A. 
Gaherty is chief engineer of the company. 

WINNIPEG, MAN.—The installation of 
ornamental street lamps on Kennedy Street, 
Broadway and Portage Avenue, to cost 
about $16,500, is under consideration by 
the City Council. 

PORT ARTHUR, ONT.—Work will soon 
begin on the installation of two additional 
generating units at the Cameron Falls 
development, which will increase the output 
of the plant by 24,000 hp., for use in the 
district and the cities of Port Arthur and 
Port William. 


ST. THOMAS, ONT.—The Hydro-Electric 
Power Commission of Ontario has author- 
ized the erection of four suburban Hydro- 
Electric zones centering in this city. The 
lighting of the gravel road from London to 
Port Stanley with electricity furnished by 
the Hydro-Electric system is under con- 
sideration. 

TORONTO, ONT.—Tenders will be re- 
ceived by C. Alfred Maguire, Mayor, chair- 
man of board of control, until Oct. 9 as 
follows: Tender No. 44—For one 80,000,- 
000-imperial gal., low-lift centrifugal pump; 
Tender No. 45—one 25,000,000-imperial gal. 
pumping engine; Tender No. 46—one alter- 
nating-current generator; also for cast- 
iron pipe, valves, etc. 

HULL, QUE.—Announcement has 
made of the incorporation of a new 
pany, to be known as the Ottawa River 
Power Company, Ltd., to take over and 
develop the power holdings formerly owned 
by the Ottawa & Hull Power Company, 
located at Bryson, Que. The head office 


been 
com- 


of the company will be in Hull. 






Electrical 
Patents 


Announced by U. S. Patent Office 


(Issued July 24, 1923) 

1,463,029. CoMBINED TROLLEY FROG AND 
Evectric CuvtT-OutT; C. M. Andrews, Cary- 
ville, Tenn. App. filed June 2, 1922. 


1,463,105. PLUNGER SHOE; J. F. Webb, IJr.. 
New York, N. App. filed Dec. 30, 
1922. Plow and contact shoes of train- 


stopping apparatus. 

1,463,136. METHOD OF AND APPARATUS FOR 
OPERATING PRINTING TELEGRAPHS; E. E. 
Kleinschmidt, Brooklyn, N.Y. App. 
filed May 1, 1919. Information is alter- 
nately transmitted in opposite directions 
between the two stations. 

(Issued July 31, 1923) 

1,463,152. Evectro.tytic CoNDENSER; L. W. 
Chubb, Pittsburgh, Pa. App. filed Dec. 
30, 1919. Automatically adjusted power- 
factor-correction apparatus, 

1,463,164. TELEPHONE System; H. H. Ide, 
La Grange, Ill. App, filed July 28, 1919. 
Automatic selector switch for use in auto- 
matic telephone system. 

1,463,168. System or Conrrot; R. T. 
Kintzing, Wilkinsburg. Pa. App. filed 
Oct. 27, 1920. For machines operated in 
tandem. 
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1,463,170. AwTomatTic ELectric METER; 
M. O. S. Madsen, Aarhus, Denmark. Ap; 
filed Nov. 4, 1922. Coin electric watt- 
hour meter. 


1,463,178. Evectrric INCANDESCENT Lamr ; 
B. E. Shackelford, East Orange, ard 
App. filed March 9, 1918. Type of lamp 
used for signaling. 

1,463,209. RINGING 
MULTIPLEX CIRCUITS; J. Davidson, J: 
Montclair, N. J. App. filed Sept. 24, 1919. 
Over carrier-current lines. 

1,463,208. CoNNECTION ProTEecToR; Edgi: 
C. Gnau, East Aurora, N. ¥. App. filed 
Dec. 3, 1921. Protector designed to shield 
connection between electric wires. 

1,463,271. PARTY-LINE TELEPHONE Sys- 
TEM; T. G. Martin, Chicago, Ill. App. 
filed March 1, 1910. Automatic switches 
employed. 

1,463,304. TRANSFORMER - CONTROLLING 
MEANS; R. V. Bingay, Pittsburgh, Pa. 
App. filed Feb. 20, 1922. Terminal board 
for transformer taps. 

1,463,331. VeHIcLE TURNING SIGNAL; H. 
Miner, Minneapolis, Minn. App. filed Jan. 
17, 1921. Illuminated arrow. 

1,463,372. SOUND-REPRODUCING INSTRU. 
MENT; E. A. Reynolds and De E. A. Rey- 
nolds, Yonkers, N. Y. App. filed July 
28, 1917. Magnetic sound amplifier. 

1,463.386. Rapto-TELEGRAPH System: W 
L. Carlson and Earl C. Hanson, Wash- 
ington, D. C. App. filed April 22, 1920 


ARRANGEMENT FoR 


Electric circuit for selectively receiving 
electric signals. 

1,463,391. RADIO-TELEGRAPH SYSTEM: E 
C. Hanson and W. L. Carlson, Washine- 
ton, D.C. App. filed Feb. 11, 1920 
Operated on undamped-wave principle. 

1,463,392. THERAPEUTIC ELECTRODE: E. C 


Hanson and W. L. Carlson, Washington 
D. C. App. filed Nov. 30, 1920. High- 
frequency electrodes for electric treat- 
ment of body. 

1,463,420. TROLLEY-WIRE-HOLDING 
K. C. Hale, Detroit, Mich. 
June 26, 1922. For use 
ete. 

1,463,430. AUTOMOBILE SIGNAL: A. L. 
Murtry, Dunnville, Ontario, Canada. 
filed March 4, 1920. 
nal. 


1,463,432. VacuumM-TuBE APPARATUS: H 
W. Nichols, Maplewood, N. J. App. filed 
Aug. 2, 1917. Tube acts as rectifier to 
reduce the alternating current to pulsat- 
ing direct current. 

1,463,433. SIGNALING; H. W. Nichols, 
Maplewood, N.J. App. filed Dec. 4, 1918 
Thermionic amplifier for telephone lines. 

1,463,463. SWITCH MECHANISM: L. L 
Evans, Bridgeport, Conn. App. filed May 
10, 1920. Pull-chain lamp socket. 

1,463,475. THERMIONIC TRANSLATING De- 
vIcE; S. Loewe, Berlin, Germany. App 
filed March 19, 1921. Method of using 
electron tubes efficiently. 

1.463,513. Evectric Furnace: C. 
Dayton, Ohio. 
Rotating type. 


1,463,523. LigHTNING-PROTECTION 
TUS FOR OIL TANKS; R. A. Wyatt, Dallas, 
Tex. App. filed May 24, 1921. Shield of 
high-voltage wires over tanks. 

1,463,554. MouUuNTING FoR STEMS OF CRYS- 
TAL DETECTORS: A N. Pierman, Newark, 
N. J. App. filed Feb. 4, 1922. 

1,463,559. Sectronan ELectric Furnace; 
E. L. Smalley, East Orange, N. J. App. 
filed Aug. 6, 1920. Resistance type. 

1,463,597. _ ELectric MEASURING INSTRU- 
MENT; W. M. Scott. Lakewood, Ohio. 
App. filed Jan. 26, 1918. Ammeter for 
automobile cowl board. 

1,463,600. TELEPHONE System; C. Sparks, 
Oak Park, Ill. App. filed Aug. 5, 19138. 
Cord circuits for interconnecting tele- 
phon lines of different type. 

1,463,617. Execrric Liqeuip Heater: F. E- 
G. Ejisselt, Chemnitz. Germany. APP. 
filed July 7, 1921. Electrode type. 

1,463,630. Enectric Heater; W. A. Ran- 
kin, Oak Park, Ill. App. filed April 12. 


RAIL; 
App. filed 
under bridges, 


Me- 
App 
Rear direction sig- 


L. Lee. 
App. filed April 13, 1921 


APPARA- 


1921. Thermostatic control for electric 
iron. 

1,463,713. ELECTROMAGNETIC SEPARATION 
OR CONCENTRATION OF MINERALS; W. ™- 
Mordey, Westminster, England. ApP- 
filed April 2, 1920. 

1.463.714. CHAIN-WeLpiIne Macuine:; J. 1 
Mueller, York, Pa. App. filed April 2% 
1921. 

1,463,730. Heater; E. D. Stout, Nev 
Rochelle, N. Y. App. filed Jan. 7, 192% 
Electric room heater. 

1,463,779. ALTERNATING-CURRENT ECT 
FIER; V. _F. King, Tonawanda, N.. i 
App. filed Feb. 5, 1921. Mechanica 


rectifier, 


fam Seal 
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